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ABSTRACT

Developing Optimal Levels of Appreciation for
And Use of School Sites for Education

by

Gary Lee Worthley, Master of Landscape Architecture
Utah State University, 1996

Major Professor : Craig W . Johnson
Department: Landscape Architecture and Environmental Planning

The purpose of this study was to develop a manual that would encourage teachers
and students to use their school site for educational activities across the curriculum by
encouraging a high level of student involvement, identifying real or perceived barriers
teachers have toward using school sites for education, and relating the use of school sites
to the standards and objectives of the Utah Core Curriculum.
A three phase planning process was outlined in the manual that describes a step by
step approach to planning for the use of a school site for education . The three phases in
this process include the pre-analysis phase, analysis phase, and synthesis phase . The preanalysis phase describes how to initiate this process by forming a committee and
subcommittees, developing goals and objectives, determining level of commitment,
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developing a program (needs assessment), and collecting and mapping data. The analysis
phase describes how to analyze the site to detennine its educational or enhancement
potential. The synthesis phase describes and illustrates how to develop a master plan and
detailed plans for the use of a school site. Additionally, this phase describes how to
implement and maintain an enhanced area of a school site for educational purposes .

(257 pages)

IV

ACKNOWLEDGEMENTS

I am deeply indebted to my major professor Craig W. Johnson for spending many
hours of personal time reviewing and commenting on drafts of this manuscript. His
enthusiasm, patience , and confidence in my ability helped motivate me through the entire
process .
I am grateful to Alan Olsen, landscape architect for the Davis County School
District, for requesting the assistance of the Landscape Architecture and Environmental
Planning Department at Utah State University to develop "outdoor classrooms" ; to Sharon
OWhorst, Mike Kuhns, and Steve Archibald for introducing me to the field of education ;
and to Ted and Jean Andra who read drafts of the manuscript and gave me much needed
advice .
I would like to express my sincere thanks and appreciation to my friend Brian
Charlton for his encouragement. I am also grateful to my family for their support during
the last seven years of college . Most importantly I would also like to express a special
note of appreciation to my wife Becky, for her patience and support during the research
and writing of this thesis .

Gary Lee Worthley

v

CONTENTS

Page
ABSTRACT.....········......................................................................................................... II
ACKNOWLEDGEMENTS............................................................................................... iv
TABLE OF CONTENTS............................................................................... ....................v
LIST OF FIGURES.................................................................... .....................................viii
CHAPTER
I.

INTRODUCTION................................................................ ...................... 1
Purpose................................................................................. ..........3

II .

EDUCATION.............................................................................................6
EnvironmentalEducation.................................................................7
Student Centered Education.............................................................7
Common Barners to Using a School Site for Education...................9
PlanningProcess...................................................................... ...... 14
Terminologyand Definitions.......................................................... 20

III.

PRE-ANALYSIS.............................................................................. ........21
Forming a Committee.....................................................................21
Forming Subcommittees.................................................................22
DevelopingGoals and Objectives.................................................. .25
DeterminingLevel ofCommitment.................................................26
Developinga Program.................................................................... 28

IV.

DATA COLLECTIONAND MAPPING..................................................33
Data Collection..............................................................................33
Mapping........................................................................................34
Data Collectionand Mapping Activities.......................... ...............39
Topography...................................................................................41
Aspect.......................................................................... ............... ..48
Soils...................................................................................... .........51

VI

Vegetation....................................................................................58
Hydrology......................................................................................62
Geology.........................................................................................64
ClimateI Microclimate...................................................................66
WildlifeHabitat.............................................................................. 69
ExistingLand Use.......................................................................... 72
Adjacent Land Use.........................................................................74
VisualQualityI Aesthetics..................................................... ........77
Future Development.......................................................................80
Circulation.....................................................................................83
Utilities.......................................................................................... 85
V.

ANALYSIS ........................................................... ..................... ............... 84

Site Analysis..................................................................................88
Topography Analysis..................:.................................................. 90
Aspect Analysis..............................................................................92
Soils Analysis.................................................................................93
Vegetation Analysis.......................................................................95
HydrologyAnalysis........................................................................97
Geology Analysis..................................................................... ......98
MicroclimateAnalysis....................................................................99
WildlifeHabitat Analysis.............................................................. 100
ExistingLand Use Analysis.......................................................... 102
AdjacentLand Use Analysis......................................................... 104
Visual QualityI AestheticsAnalysis.............................................. 105
Future DevelopmentAnalysis....................................................... 106
CirculationAnalysis..................................................... ................ 108
UtilitiesAnalysis.......................................................................... 1IO
CombiningAnalysisModels......................................................... 112

VI .

SYNTHESIS .................................................. ........................ ......... ........ 115

Developinga Master Plan ............................................................ l 15
EnhancementConsiderationsand Recommendations.................... 120
Developinga DetailedPlan............................................ .............. 137

VII

VII .

IMPLEMENTATION AND MAINTENANCE. ...................................... 153

Implementation............................................................................ 153
PlantingInstructions..................................................................... 159
Maintenance................................................................................. 169
Using the Outdoor Classroom...................................................... 174
REFERENCES ................................................................. ........ ........... .......... .............. ... 176
APPENDICES ........................................................ ................. ................... ....... ........... . 179

A.
B.
C.

D.
E.
F.
H.

Native and Introduced PlantsofUtah ...................................................... 179
Sourcesof Materialsand Supplies..................................................... ....... 196
Resource Agenciesand PrivateOrganizations..........................................204
Field Guidesand ReferenceBooks...........................................................209
Related Standardsand ObjectivesFrom the Utah Core Curriculum..........218
PotentialProgram Elements...................:................................................. 246
GraphicsFile...........................................................................................256

VIII

LIST OF FIGURES
Figure
I

Page
Problem and Principle.................................................. ............ ................. .............. 2

2

Planning Process ............................................................. ............ ............... ......... .. 17

3

Planning Process Time Line.......................................................... .............. ........... 19

4

Edith Bowen Utah Native Plant Demonstration Garden ........................................ .24

5

Levels ofCommitment... ......................................... ...................... ........................ 27

6

Potential Activities from the Utah Core Curriculum....................................... ........31

7

Aerial Photograph ............................................................ .................... ...... .......... .3 5

8

USGS Map ......................................................... : ...... ................ ............ ............. ..36

9

Plat Map ............................................................ ................... .................. ....... ...... .37

1O

Base Map ............................................................................ ..................... ............. 38

11

Examples of Title Blocks.................................................... ............. .............. ....... .40

12

Contours .................................. ................................................. ......... ................... 43

13

"Tic-Sheet" .......................................................... ..................... ....... .......... ........ ...46

14

Topography .................................................................. ........ ...... ...................... ....4 7

15

Example of Aspect............................................................ .................... ........ ........ 48

16

Aspect. .................. .................... .................... ............... ......... ..... .................. ........50

17

Example of Soil Survey Map ............................................ ......... ............................ 55

18

Soils...................................................................... ........ ................. ......... ............. .56

19

Example of Vegetation on a School Site................................ ......... ....... ...... .......... 58

20

Vegetation .................................... ..................... ....... ................................ ............61

21

Creek Behind Meadowbrook Elementary, Davis County, Utah ......................... ..... 63

22

Boulders on a School Site...................................................... ................ ............. ..64

23

Microclimate.........................................................................................................

68

IX

24

Wildlife Habitat... ................ ..................................... ........ .......... ........... .......... ....71

25

Existing Land Use ................................................................ ........ ............ ............. 73

26

Adjacent Land Use ........................................................ ........................ ................ 76

27

Visual Quality I Aesthetic....................................................... .......................... .....79

28

Portables at Meadowbrook Elementary......................................... ....... ....... .......... 80

29

Future Development.. ............................................................ ............... ............ .....82

30

Circulation........................................................................... ......... ................ ........ 84

31

Utilities....................................................... ........... ..... ................................ .......... 87

32

Topography Analysis Criteria............................................ ............. ........ .............. .90

33

Topography Analysis Model. ........................................................... .............. ........ 91

34

Aspect Analysis Criteria........................................................... ....... ........... ........... 92

35

Soils Analysis Criteria....................................... ....... ................ ..... ...... ............ ...... 93

36

Soils Analysis Model.. ....................................................... .................................... 94

37

Vegetation Anlaysis Criteria............................................ ...................................... 95

38

Vegetation Analysis Model... ......................................................... ....... .......... ....... 96

39

Hydrology Analysis Criteria.............................................................................

40

Geology Analysis Criteria..................................................... ............... ..... .......... ...98

41

Microclirnate Analysis Criteria...................................................... ............... ..........99

42

Wildlife Habitat Analysis Criteria................................... ............ ............... .......... 100

43

Wildlife Habitat Analysis Model. ................................. ............ .................. .......... 101

44

Existing Land Use Analysis Criteria...................................................... ... ............ 102

45

Existing Land Use Analysis Model... ............................. ........................ .............. 103

46

Adjacent Land Use Analysis Criteria.......................................... ............ .............. 104

47

Visual Quality I Aesthetics Analysis Criteria.......................................... .............. 105

48

Future Development Analysis Criteria................................. .......... .......... ............ 106

49

Future Development Analysis Model................................... ............ ...... .............. 107

50

Circulation Analysis Criteria.......................................... ............................... ....... 108

..... 97

x
51

Circulation Analysis Model.. ....................................................... .................... ..... 109

52

Utilities Analysis Criteria......................................................... .......................... .. 110

53

Utilities Analysis Model.. ............................................................ ...................... ... l l l

54

Combining Analysis Models ......................................... ......... ........... ...... ....... ...... 113

55

Composite Analysis Model... ............................................... .................. .............. 114

56

Example of a Master Plan.................................................................................... 117

57

Accessibility Standards for Pathways ....................................... ................. ........... 122

58

Plant Hardiness Zone Map ofUtah ........................................ .............................. 128

59

Regions and Vegetation Zones ofUtah ............................................ ....... ............. 129

60

Elevation Map ofUtah .................................................. ......................... ............. 130

61

Plant Communities Ch.."tmingwith Changes in Elevation...................... .... ........... 13 1

62

Sagebrush Scrub Plant Community: Vegetation Type and Arrangement. .............. 133

63

Photograph of a Sagebrush Scrub Plant Community................................ ..... ....... 134

64

Maximize Vegetation Volume, Structure, and Diversity.................................... ... 136

65

Areas with Potential for Enhancement.................................................. ............... 140

66

Area Selected for Enahncement (Orchard Elementary)........................................ 141

67

"Whale of a Tale"................................................................................................

68

Program Relationship Diagrams........................................................... ............ ... 143

69

Alternative A: Plant Communities of Utah Concept.. ........................................... 146

70

Evaluation of Alternative A: Plant Communities ofUtah Concept.. ...................... 147

71

Alternative B: Historic Vegetation Concept.............................. ........................... 148

72

Evaluation of Alternative B: Historic Vegetation Concept... ...... ............. ....... ...... 149

73

Alternative C: Garden Concept.. ............................................................... ........... 150

74

Evaluation of Alternative C: Garden Concept............................ .............. ............ 151

75

Preferred Alternative................................................. .................. ........................ 152

76

Plant Schedule................................................................ ........... .......... ........... ..... 154

77

Materials Schedule........................................................... ............. ...................... 156

142

XI

78

Work Schedule.................................................................. .......... .............. .......... 159

79

Planting Detail: Deciduous tree planting (for trees up to 2" cal.) ......... ......... ........ 164

80

Planting Detail: Deciduous tree planting (for trees over 2" cal.) ........ ........... ........ 165

81

Planting Detail: Shrub planting........................................ .................. ..... ............. 166

82

Planting Detail: Tree staking diagram ............................ ................ ...................... 167

83

Landscape Maintenance Calender ............................... ........... ..... ... ............ ......... . 171

CHAPTER I
INTRODUCTION

In the spring of 1994, Alan Olsen, landscape architect in the Davis County school
district , asked the Landscape Architecture and Environmental Planning Department
(LAEP) at Utah State University if it would be interested in developing detailed plans for
outdoor classrooms on several school sites in Davis County , Utah . These outdoor
classrooms would benefit school children and the community in the rapidly urbanizing
Wasatch Front. The LAEP Department could not meet Alan's request because of previous
commitments to other projects . The department indicated it could perhaps ask its students
to do some quick sketch problems to generate ideas . Unfortunately , under this consultantoriented model, Davis County students , teachers , and community members would only
have limited role s in the development of plans. Because of this an alternative proposal
was put forth that involved developing a manual that would outline how primary and
secondary level students could develop their own plans for outdoo r classrooms under the
direction of their teachers . The manual would allow plans to be developed over an
extended period of time as funding and interest permit.
Many primary and secondary level teachers in Utah have expressed a desire to use
school sites as outdoor classrooms . School sites and neighboring areas are the best
starting places to conduct ongoing activities on a weekly or even daily basis (Russell
1990) (Figure 1). The proximity of a school site not only allows for frequent use, but also
provides an opportunity to initiate projects to enhance these areas (Russell 1990). Using
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3
a school site for education could also enhance the value of off campus field trips by
creating an awareness of the local environment and its relationship to the larger landscape.
An off campus field trip might then be perceived by students as a positive search for

learning rather than an escape from school (Hough l 969). The following excerpt from
"Ten Minute Field Trips" (Russell 1990) provides an excellent summary of the rationale
for using school sites for education across the curriculum . Russell suggests that school
grounds can help teach three things :
•
•
•

an awareness and understanding of the interrelationships in the natural
world;
a concern for the misuse of this planet;
a willingness and ability to initiate and support action based on
knowledge .

The following manual supplies the reader with a great deal of material on a broad
range of subjects . However , the manual is not a definitive text on environmental
education or using a school site for education . The objective has been to present the most
pertinent and useful information that will help students and teachers plan for the best use
of their school site for education.

Purpose
The manual provides a tool for students and teachers to make knowledgeable
decisions regarding the use of their school site for educational purposes . It will reduce
real or perceived barriers teachers confront that limit the use of school sites in this manner.
The manual will also broaden public awareness of and exposure to environmentally sound
alternatives to conventional urban landscaping. An increased public awareness will
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heighten the sense of connection to the natural environment in urban and suburban areas.
The manual has been designed to present the information in a very readable form
to increase its accessibility to a broad audience, including students, teachers, parents, and
school administrators . It is intended primarily as a reference work to which interested
parties may tum for detailed information or illustrations on specific topics related to
planning for and using a school site for education. The information and procedures
discussed in the chapters are sequential, each building on the previous one . The manual
has been divided into seven chapters roughly corresponding to the phases of the planning
process.

Chapter 2 Education. Chapter two provides basic information to the reader on
environmental education, student centered education, common barriers teachers confront
when contemplating the use of their school site for education, and a description of the
planning process developed for the manual.

Chapter 3 Pre-Analysis . Chapter three describes how to initiate a planning
process for using a school site for education across the curriculum. The first step in this
process is to develop a committee and subcommittees that will define its goals and
objectives, levels of commitment, and program.

Chapter 4 Data Collection and Mapping. Chapter four completes the pre-analysis
phase by describing and illustrating how to collect and map site resource information
including topography, aspect, soils, vegetation, hydrology, geology, climate, wildlife
habitat, existing land use, adjacent land use, visual quality/ aesthetics, future development,
circulation, and utilities.
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Chapter 5 Analysis . This chapter describes how to analyze a school site to
determine potential locations for education or enhancement or both . This information will
be used in chapter six to develop a master plan and detailed plans for a school site.

Chapter 6 Synthesis. This chapter will describe how to develop a master plan or a
detailed plan for a school site. In addition, several enhancement considerations have been
included to help committees in the development of detailed plans.

Chapter 7 Implementation and Maintenance . Chapter six provides information on
how to implement and maintain an enhanced area once a detailed plan has been completed .

Appendices . A number of appendices include information on:

A.
B.
C.
D.
E.
F.
G.

Native and Introduced Plants of Utah .
Sources of Materials or Supplies .
Resource Agencies and Private Organizations .
Field Guides and Reference Books .
Related Standards and Objectives from the Utah Core Curriculum .
Potential Program Elements .
Graphics File.
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CHAPTER II
EDUCATION

As Utah's population continues to grow, natural or productive landscapes are
rapidly being replaced by development. Among the most formidable impacts of
urbanization is the loss of connection between urban and undeveloped areas . Urban
residents, children in particular, no longer have easy access to undisturbed areas to
explore, recreate in or learn from . Using school sites for education is one way to
reestablish the connection between natural settings and the increasingly developed settings
of many Utah residents .
Many people are becoming increasingly indifferent toward nature and natural
processes . This indifference may be due in part to a perception that cities, or developed
landscapes, are an entity apart from nature. Natural processes occur everywhere but their
intensity and effect vary with locality (Russell 1990). Ann Whiston Spirn in her book
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GraniteGardendescribes the city as a part of nature. She argues that nature is a
continuum with wilderness at one pole and the city at the other. Many natural processes
affecting wilderness are the same as the processes affecting cities .
School grounds and surrounding areas are some of the best places for teaching
students about physical, biological and cultural resources . These sites have many natural
attributes including, topography, soils, vegetation, hydrology, geology, climate, and
wildlife, even if such sites are located in highly urban or suburban areas. Some school
sites may have more amenities than others, but all have value for education .
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Environmental Education
The primary goal of education is the development of individuals to enable them to
live meaningfully as positive contributors to society (Utah State Board of Education
1994). Environmental education fulfills this goal by focusing on the total environment,
both natural and built, and emphasizing awareness, knowledge , attitudes, skills, and
participation in the environment and with environmental issues . Exploring the natural and
cultural features of a school site could positively influence our children's attitudes toward
the environment and environmental issues .
Children are an important audience for environmental education because they are
tomorrow's leaders and resource users (Braus and Wood 1993). Fifty-seven percent of all
children growing up in the next decade in developed countries will live in urban areas
(Nabhan and Trimble 1994). It is not certain what these young people need to become
intelligent, environmentally conscious adults, but we do know that our early years strongly
influence our attitudes as adults (Schicker 1986). Environmental education should not,
however, be used to "brainwash" students into thinking a certain way . It should help
students learn to solve problems, weigh options, make decisions, and align values with
personal actions (Braus and Wood 1993).

Student Centered Education
Student centered education aJJows students to take as much responsibility for their
own learning as possible. Decision making should be done by students under the direction
of their teachers (Archibald 1995). Rather than being taught what to think, students need
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to know how to think and develop a process for thinking through issues (Ford 1985).
Part of this process is based on locating information such as the physical, biological, and
cultural resources of a school site and working out creative solutions in the form of a
master plan or detailed plans based upon this information (Ford 1985).
A teacher's role in student centered education is to facilitate learning through
hands-on activities and real-world projects rather than direct instruction . Much can be
learned from reading a book , watching a movie, or listening to a lecture , but the best way
to learn about many aspects of the environment is to go outside and experience it firsthand
(Schaefer et.al. 1993). Children learn best in a laboratory environment where they can
explore , investigate , and discover things for themselves (Nicholson 1971 ). Hands-on
experience with nature is the key to learning that the natural world makes a difference in
children's lives which are largely disconnected from nature and natural experiences .
An outdoor environment is not student centered any more than an indoor

environment is. However , there are many reasons why outdoor classrooms are a good
place to apply a student centered approach to education :
•

Children love to be outside (Archibald 1995).

•

In a world of simulated experiences (i.e., T.V. , computer games) the
outdoor classroom may be the one opportunity that a student might have to
feel sensual experiences like cold/heat , joy/pain, patience/time, etc
(Archibald 1995).

•

If one believes that education is more than memorization of facts and
figures, the outdoor classroom allows for real-world educational
experiences (Archibald 1995).

•

Some things found outdoors cannot be duplicated in the classroom
(Archibald 1995).
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•

As educators, teachers must maximize the use of time. An outdoor
environment can sometimes facilitate the best use of time.

School sites represent an excellent location to conduct hands-on activities in a
place that students can relate to . Research has shown that environmental concepts
become more relevant to students when they are directly related to the students' own
environment .
This manual has been written to provide students with a way to think through the
complex problem of site planning for the use of their school site by proceeding in a
systematic, consistent, and clearly explainable sequence of steps allowing students to solve
problems, weigh options, make decisions, and align values ,vith personal action (Braus and
Wood 1993, Lyle 1985). The manual can be used as a reference to help students
investigate the physical, biological, and cultural resources of their school site or to help
plan, implement, and maintain an area of their school site as an outdoor classroom or both .
Students should be actively involved \vith all phases of the planning process . Their
choices and decisions add meaning to the experience of playing and learning at school.
What often happens in designing outdoor spaces for children is that adults have all of the
fun playing with their own alternatives and builders have all of the fun creating these
alternatives. All of the fun and creativity has been stolen from the students for whom the
place was created (Nicholson 1971).

Common Barriers to Using a School Site for Education
Before trying to decide how to use a school site for education, it is important to
understand what barriers, real or perceived, affect the use of such sites for education .
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Teachers commonly view the following as critical obstacles restricting the use of school
sites ( Crompton and Sellar 1981, Sewing 1986, Harvey 1987, and Simmons 1993):
•
•
•
•
•
•
•
•

Education
Lack of time in the school day
Lack of teacher preparation time
Lack of funding
Large class size
Class safety
Lack of administrative support
Transportation

Education . Educational barriers stem from teachers' misgivings about their own
competence to conduct educational activities on their school site. They are often
concerned that they will not be able to answer all of the questions students have about the
environment or environmental processes . However, a student's natural curiosity may be
the teacher's greatest asset (Russell 1990). There is great value in saying "I do not know"
or "We'll learn together" (Russell 1990).
A common misconception is that using a school site for education is relevant only
to a science curriculum; a misconception that limits the possibility of using a school site in
all other areas of study . Besides science, a school site could be used to teach language
arts including reading, writing, speaking, and listening, mathematics, library media, social
studies, visual arts, and other subject areas.
A related misconception of many teachers is that the classroom is the only setting
from which they can teach . This eliminates the use of the school site and neighboring
areas for education. Using a school site as an outdoor classroom provides teachers with
an easily accessible place for education outside the classroom.
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lack of Time in the School Day. Many teachers perceive a lack of time in a school
day as an important barrier restricting the use of their school site for education . Modern
schooling places many demands on teachers and students alike; however, an outdoor
classroom can sometimes facilitate the best use of time (Archibald 1995). Many standards
and objectives that teachers are asked to present strongly relate to using the school site .
Appendix E describes many standards and objectives in the Utah Core Curriculum that
relate to using a school site for education .

Lack of Teacher Preparation Time. Preparation time includes writing lesson
plans, gathering materials, and providing students with an adequate background to
complete a given activity. Teachers do not have unlimited amounts of time to prepare for
classes; consequently, using a school site as an outdoor classroom may seem like another
detail to crowd into an already demanding schedule . Nevertheless, using the school site in
this way is less demanding than planning an off campus field trip . Teachers can walk onto
the school site or observe the site from a classroom window before or after school and
begin to outline a lesson plan based on what the school site has to offer . In a short period
of time teachers can become more familiar with the school grounds which will help reduce
their preparation time. Teacher preparation time could also be reduced by increasing
teachers' knowledge of where to obtain environmental education materials and personal
assistance (Appendixes B, C, and D) .

lack of Funding. Fear of extreme costs associated with conducting educational
activities or enhancing an area of a school site may prevent many teachers from using such
sites for education . However, conducting educational activities or enhancing an area of a
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school site is not beyond the means of most schools. Some funding may be helpful but
large amounts of money are not required. Teachers could begin by using the existing site
since there are few costs associated with using a school site for activities that are presently
confined indoors . Enhancing an area of a school site to increase its utility for education
often requires commitment, time, and patience but not necessarily extensive funding .

large Class Size. Increasingly large classes raise class management concerns for
teachers making it difficult to take the students on field trips . On a school site the building
is readily available should weather or other related problems arise. Additionally, teachers
or adult volunteers may be available at the school to help monitor a large class of students
studying outdoors. Consider the following class management ideas before and during an
outdoor classroom experience (Archibald 1995):
•

Place students into groups of 3 to facilitate cooperative learning . Consider
which students to put together and why .

•

Articulate expectations by letting students know what your objectives are .

•

Make transitions from the classroom to the school site smooth and
instructions easy to follow.

•

Keep list of rules short and to the point.

•

Address the individual/group impacts on the site since a large group of
students will impact a place . Help students understand why they should be
careful and how .

•

Involve adult volunteers by giving them important, meaningful, and realistic
responsibilities.

•

Allow students to take as much responsibility as possible.

•

Make certain that there are things for every student to do even if they are
not directly involved in a particular project.
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•

Be prepared : Even the best lesson can fail if the teacher is not prepared to
manage their students .

Class Safety . Safety concerns arise when teachers take students off the school
grounds. Teachers may feel more confident about the safety of their classes if they remain
on the school site. There are rarely streets to cross within such sites and the same
insurance that covers children inside the school building covers them on the school site
(Russell 1990). Additionally, teachers would not be required to go through the
cumbersome process of getting parent consent forms signed prior to conducting a field
trip . To insure safety teachers should set behavioral and physical boundaries when
conducting activities on a school site. They should also consider students (and adult
helpers) who have physical or other challenges and provide them with a way to have a
meaningful experience (Archibald 1995).

Lack of Admini strative Support . Administrative support varies considerably from
one school or school district to the next . Support includes funding as well as consent to
use or enhance a school site for education . A great way to support using a school site as
an outdoor classroom is to review the Utah Core Curriculum with administrators and
point out the standards and objectives that justify the use of school sites as outdoor
classrooms (Appendix E contains many of the standards and objectives of the Core
Curriculum that relate to using a school site for education) . Strong backing from teachers
and administrators can often be obtained best with student centered efforts .

Transportation. Teaching outdoors is often confined to field trips involving travel
distances which restrict the teaching and learning process . Using a school site as an
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outdoor classroom will eliminate the need to schedule busses to transport students to the
mountains , museum, or nature center . This is not to say, however, that off campus field
trips are to be avoided. Instead, using a school site as an outdoor classroom could
strengthen the value of field trips by creating awareness of the local environment prior to
taking the trip and making off campus field trips that much more special (Russell 1990).

Summary . Increasing teachers' knowledge of environmental education by
suggesting where to obtain site resource information and environmental education
materials, and by identifying sources for personal assistance will help reduce educational
barriers . Teachers should ask themselves if they have the personal background to facilitate
a particular outdoor teaching situation and if not they should determine where they could
get it. Teacher in-service training could help reduce or eliminate educational barriers . In
fact, this manual has been written to help reduce or eliminate the barriers mentioned above
by advocating the use of school sites and adjacent areas for education and by providing
information on where to obtain site resource information, environmental education
materials, and personal assistance .

Planning Process
One of the goals of education is to help students develop the ability to think
critically, creatively, and collectively . The proposed planning process allows students and
teachers to think critically and creatively by observing, questioning, exploring, making and
testing hypotheses, comparing predictions, evaluating data, and making decisions . In
addition this process will:
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•

provide a logical organizational framework for building a data file to help
students better understand the physical, biological, and cultural resources
of their school site;

•

identify locations on a school site with potential for education or
enhancement or both;

•

insure that a master plan or detailed plan responds to the
goals and objectives, program, and the site;

•

aid in determining the best use of a school site by developing and
evaluating alternative solutions;

•

serve as a basis for explaining and defending solutions;

•

suggest a structure to establish long term maintenance strategies .

A logical process for planning and design is needed to guide students, teachers ,
and interested community members (Johnson et.al. 1982) . The planning process will help
these individuals manage the complex problem of site planning by proceeding in a
systematic, consistent, and clearly explainable sequence of steps (Lyle 1985). Active
participation from students, teachers, administrators, and parents is needed to keep the
process going . At times technical assistance from government agencies, universities, and
private consultants will be necessary (Johnson et.al. 1982).
How do schools begin to use or enhance a school site as an outdoor classroom?
Once schools begin to use their sites as outdoor classrooms, how do they continue to
support it? The planning process represents a logical process for students and teachers
that defines a way to begin, a way to end, and a way to continue using a school site for
education (Toth 74, Johnson et.al. 1982). This process will help students see what needs
to be done allowing them to focus on specific tasks. Portions of the framework have been
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aggregated into major phases for readability and initial familiarization (Toth 1974). The
planning process includes the following three phases, pre-analysis, analysis, and synthesis
(Figure 2) :

Pre-Analysis . Developing appreciation for and use of a school site for education
across the curriculum begins with the formation of a committee. This committee should
consist largely of students under the direction of their teachers and should be divided into
subcommittees that address funding, public relations, curriculum, library, and site
planning. The committee will also develop goals and objectives, determine their level of
commitment, develop a program, and collect and map site data during the pre-analysis
phase .

Analysis . Once the committee has been organized and the steps of the pre-analysis
phase have been completed its responsibilities will deal more directly with the site. Site
data collected and mapped in the previous phase will be used to create analysis models
that will be combined to determine the potential of different areas of the site for education
or enhancement or both .

Synthesis . The synthesis phase describes how to develop a master plan for either
an existing site or an enhanced site. Additionally, this phase covers a number of
enhancement considerations that should be reviewed prior to developing a detailed plan.
This phase also includes information on how to implement and maintain an enhanced area
of a school site. Implementation includes developing materials schedules, ordering
materials, laying out the master plan, and planting. Maintenance is the final step of the
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Figure 2. Planning Process .
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synthesis phase and involves watering, mowing, edging, pruning, fertilizing, and general
maintenance of the enhanced area or areas.
Although the planning process is organized in a linear way, many of the steps will
occur at the same time (Figure 3). The steps in the process should be seen as a cycle of
activities with feedback loops to one or more steps. These feedback loops allow the
planning process to adapt to changes in the goals and objectives, levels of commitment,
program, curriculum , budget, or time. The planning process should be seen as a flexible
framework that will help schools with the development of optimal levels of appreciation
for and use of school sites for education.
The degree to which these phases are organized and the level of sophistication
with which they are executed will vary with each school (Johnson et.al. 1982). The
planning process has been applied to the Orchard Elementary school site in Davis County,
Utah to illustrate the application of the process .
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Terminology and Definitions
Throughout this manual key terms are usually defined where they first appear .
However a few terms are integral to discussions throughout the manual and warrant
clarification from the outset.
•

Analysis: The process of breaking something complex into its parts and
distinguishing the relationships and organizational structure of those parts .

•

Data: Information used as a basis for reasoning or calculating.

•

Data File: Collection of information that describes the physical, biological, and
cultural features of a school site.

•

Enhancement To make greater in value or desirability. To increase the
educational potential.

•

Model: An abstract representation of reality.

•

Program : An assessment of needs . Set of agreements made by students and
teachers under the direction of their teachers on the purposes and specifications for
using a school site for education .

•

Program Element: Physical feature that supports a given activity .

•

Synthesis: The recombining of parts after the relationships and organizational
structure of those parts have been discovered.
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CHAPTER III
PRE-ANALYSIS

The intent of the pre-analysis phase is to obtain an early grasp of the dimensions of
the project . During this phase leadership and direction are established through the
formation ofa committee and subcommittees (Toth 1974). The committee and
subcommittees should consist primarily of students, but could also include teachers,
administrators, parents, and at times technical assistance from government agencies,
universities or private consultants (Johnson et.al. 1982). An individual in any one of these
groups can function as a leader. The committee is responsible for defining goals and
objectives, determining its level of commitment, and creating a program for using a school
site as an outdoor classroom . The committee also defines what types of site data will be
needed to make knowledgeable planning decisions regarding the use of the school site.

forming a Committee
Organizing a permanent committee is an important first step toward using a school
site as an outdoor classroom and insuring long term commitment to such a project. The
committee should be predominantly made up of students and teachers who will oversee
the development of a master plan for an existing site or the development of a master plan
and detailed plans for an enhanced site. If the committee decides to enhance an area of its
school site, they will also be responsible for installing and maintaining such an area . Input
from various people will be necessary to address concerns or interests that may affect or
be affected by the use or enhancement of a school site (Schaefer et.al. 1993). It must be
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detennined whose support is needed for acceptance of and commitment to the idea of
using or enhancing a school site for education . The following people could be brought in
when needed:
Maintenance Personnel
• Grounds
Adjacent
Landowners
• Science Curriculum
• Administrators Coordinator
• Members
•• Board
Parents-PT A Representatives

I Budget Coordinator
• Grants
Law
Enforcement
Personnel
• A Landscape Architect
• Resource Specialists
•
I Building Supervisor
• Custodian
• Local Nurserymen

Student involvement is an important consideration when fonning a committee. As
indicated previously, decisions should be made by the students under the direction of their
teachers . Committee members should consider the following suggestions adapted from
(Braus and Wood 1993) before participating in committee meetings .
•
•
•
•
•
•
•
•
•

Do your homework --know what you are saying based on evidence and
facts.
Be critical of ideas and not people .
Focus on making the best decision possible, not on "winning."
Encourage everyone to participate and master all relevant information .
Listen to everyone's ideas, even if you don't agree .
Restate (paraphrase) what someone has said if it is not clear.
Bring out all the ideas and facts supporting both sides of an issue and then
try to put them together in a way that makes sense .
Try to understand both sides of an issue
Remain flexible, change your mind when the evidence clearly indicates that
you should do so .

Forming Subcommittees
Because committee members will perform many tasks, their responsibilities need to
be clearly defined . Dividing the committee into subcommittees will provide the leadership
and direction necessary to begin and continue to use a school site for education .
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Subcommittees should address funding and public relations, curriculum and library, and
site planning (Behrens 1993).
Funding and Public Relations Subcommittee . Public relations are essential to
keep the public informed, involved, and supportive and will also help reduce the lack of
funding barrier previously noted (Behrens 1993). This subcommittee must determine
exactly what they are seeking funding for, how much it will cost to implement, and how it
will be used before contacting potential donors . Procedures necessary to determine cost
are discussed in Chapter 7.
Dan Donelin, FASLA, has been working to integrate natural ecosystems into
schoolyard designs in Florida. He has found that, "Donors come out of the woodwork to
sponsor teachers if plans and programs are well developed (Dannenmaier 1994)."
Typically site enhancements take time and patience and not large amounts of money.
(Appendix C contains a list of potential sources of funding) .
Students could conduct fund raisers such as the one conducted by seven year old
Will Munger at Edith Bowen Elementary School in Logan, Utah . Will directed a
"Walks for Parks" fund raiser to help raise money for benches, trails, and plant materials at
the Edith Bowen Utah Native Plant Demonstration Garden (Figure 4). This student alone
raised nearly $700.00 for use on his school site.
When organizations provide funding for use on a school site, they should be given
publicity in the form of signs, newspaper coverage, or by word of mouth . Presentations to
local clubs, newspapers, and television stations promote a positive image for a project and
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Figure 4. Edith Bowen Utah Native Plant Demonstration Garden .

its sponsors . It is important that the committee provide the media with news releases
about their school site and special projects that are being conducted. Parent teacher
organizations should also be informed . Teachers could send home flyers explaining
proposed projects and ask for assistance or volunteers if necessary.

Curriculum and Ubrary Subcommittee . The curriculum and library subcommittee
has a number of responsibilities . This subcommittee should, for example , work with
school administration to schedule in-service training for teachers, one of the best ways to
help reduce educational barriers and increase teacher confidence . The curriculum and
library subcommittee should also work to integrate the outdoor classroom into all subject
areas at all grade levels.
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Additionally this subcommittee should collect education and resource materials for
use in the school library by students and teachers. These resources will help reduce
teacher preparation time by providing easy access to information. Some sources include
Soil Surveys, USGS topographic quadrangle maps, aerial photographs, architectural
drawings, property surveys, or city or county master plans. (Additional sources of
educational and resource materials are included in appendix D).

Site Planning Subcommittee. The responsibilities of the site planning
subcommittee consist of creating a base map of the school site, data collection and
mapping, analyzing the data, and creating a master plan and detailed plans. Clearly
students will benefit from helping to create a base map, evaluating physical, biological, and
cultural data, and making qualitative judgments about the value of different areas of their
school site for education .

Developing Goals and Objectives
Developing specific goals for the use of a school site is the first, and often the most
difficult, step for a committee . Goals must be specific enough to give direction without
prescribing solutions. They must also be realistic and economically and politicalJy feasible.
Achieving a consensus on a statement of goals and objectives can be a time consuming
process.

In the long run a clear statement of goals and objectives will help focus the site

analysis and master plan development. (Adapted from, "A Wildlife Conservation Guide
For Urbanizing Areas of Utah Johnson 1993).
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Possible goals might include.
•

Increasing the use of school grounds as an outdoor classroom .

•

Initiating projects to enhance the school grounds for education
across the curriculum.

Objectives for meeting these goals might include .
•

Encouraging a high level of student involvement to plan, design,
maintain, and use a school site.

•

Involving parents in classroom and outdoor classroom activities.

•

Increasing in-service training programs to enhance teachers
understanding of how to use a school site for education .

•

Tying the use of a school site to the Utah Core Curriculum
standards and objectives .

•

Encouraging the use of a school site for a variety of subject areas
and grade levels.

Determining Level of Commitment
Commitment represents dedication to a long term course of action . For the
purposes of this study the course of action involves planning for and using a school site for
education . A committee can determine its level of commitment by assessing the amount of
time and interest committee members have to contribute to planning for, and using their
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Figure 5. Levels of Commitment.

school site for education . Three levels of commitment have been identified to help
committee members determine their level of commitment (Figure 5).

Classroom. Studies indicate that environmental concepts are often learned more
effectively if students are introduced to the concepts prior to conducting an activity and if
the concepts are reviewed following completion of an activity . The classroom serves
these needs well and has been identified as the first level of commitment. While every
teaching situation will be different, it is helpful if teachers begin by conducting
environmental education activities in the classroom.
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£xisting School Site. The second level of commitment consists of using an
existing school site which requires the necessary commitment to develop a program,
analyze the existing site to determine its potential for education, and develop a master plan
that identifies the areas on a school site that have potential for a variety of educational
activities.
In addition to using the existing site the committee may also identify places near
the school such as parks or other school sites that have educational potential. If a
committee determines that it has a sufficient level of commitment to conduct activities in
the classroom, on the school site, and on adjacent lands, then they can begin to consider
enhancing an area or areas of their site for education.

Enhanced School Site. Enhancement constitutes the third level of commitment
which could include adding features such as trees and shrubs, an animal tracking plot,
wildlife habitat , a bird watching blind, a bird feeder, a butterfly garden, an erosion
demonstration area, a log station , signs, trails, a weather station, benches, etc . Enhancing
an area of a school site requires a high level of interest, commitment, time, and patience on
the parts of the students and teachers . Keep in mind that there are many opportunities for
conducting educational activities on the existing school site and adjacent lands even after
an area of the school site has been enhanced .

Developing a Program
A program includes a set of agreements made by students, under the direction of
their teachers, on the purposes and specifications for using a school site for education

29
{Lynch and Hack 1984). It consists of an audit of what activities a committee would like
to include on their school site. The expression of a program can take many forms, as
Lynch and Hack (1984) have pointed out:
•
•
•
•
•
•
•
•
•
•
•
•
•

List of general goals and objectives.
List of educational goals and objectives.
Lists of potential activities .
Schedules of program elements to be included and their desired
characteristics or performance .
Lists of design criteria.
Diagrams of desired linkages.
Charts of responsibilities .
Budget for proposed project.
Number of phases .
Timetables for construction .
Target Dates .
Approvals required .
Examples of similar projects that can serve as departure points for
design.

A good way of developing a program is by focusing on the desired activities.
The following programmatic questions will help identify potential activities.
•
•
•
•

What subjects might be taught on the school site?
What grade levels will use the school site?
What types of learning experiences could be included on a school site?
What types of activities should be included to afford these
learning experiences?

A committee may determine that they would like to include an activity that allows
students to analyze the diversity of plant life in Utah. Many existing elements could be
used for this activity including existing vegetation or vegetation in a neighboring park or
vacant lot. The school site could also be enhanced to provide a place for this activity by
planting trees and shrubs .

30
A number of possible activities could occur on a school site. The Utah Core
Curriculum provides a good starting place for defining the activities that could occur on
such sites. Figure 6 lists activities from the Utah Core Curriculum that could occur on a
school site (Appendix E provides a more complete description of the Utah Core
Curriculum) .
After the committee determines what its desired activities are, they can then begin
to define what program elements, existing or proposed , will be needed to support these
activities . Potential program elements include an animal trackjng plot, wildlife food plot,
bird blind, bird feeder, butterfly garden, compost pile, erosion demonstration area , log
station , signs, sun dial, trails, weather station, benches, brush pile, succession plot, garden,
pond or plants . (Appendix F contains a detailed description of the program elements listed
above). Answering the following questions will help identify potential program elements.
•
•
•
•
•

What program elements are needed to support desired activities?
Do the desired program elements already exist on the school site or in
neighboring areas?
How should potential program elements be arranged ?
Who will build and maintain proposed program elements?
What will proposed program elements cost?
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Describe ...

...characteristics and use of water .
...characteristics and use of air .
.. .the growth, function, and significance of microorganisms in the
environment.

Observe ...

...characteristics of rock.
...plants and plant parts .
...how rocks change due to elements in the environment.
...basic components of weather .
. ..how plants look during different seasons .
...the characteristics of air .

Demonstrate ...

...the effects of water on plants, animals and people .

Explain ...

...the water cycle .

Investigate ...

...changes in rocks .
. ..geologic processes .
...the effects of weather on the daily life of plants, animals, and
people .

Identify ...

...geologic features .
...effects of erosion .

Examine ...

...a variety of Utah rocks and minerals.

Categorize ...

...rocks and minerals according to observed properties .

Compare and
Contrast. ..

...physical features of the earth over time .

Explore ...

...ecosystems and discover relationships .
...and classify a variety of Utah soils.

Analyze ...

. ..the influence of people in ecosystems.
...the diversity of plant and animal life in Utah .

Develop ...

...and use a classification system for Utah plants and animals.

Evaluate ...

...conservation practices.

Figure 6. Potential Activities from the Utah Core Curriculum .
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A program may include general goals and objectives as defined in the "Developing
Goals and Objectives" section of this chapter as well as a list of desired behavioral settings
and associated program elements. A hypothetical program may look something like this:
Activities
•
•
•
•
•
•
•
•
•
•
•

Describe the characteristics and use of air.
Observe plants and plant parts.
Demonstrate the effects of water on plants, animals and
people.
Investigate changes in rocks.
Identify effects of erosion.
Examine a variety of Utah rocks and minerals.
Compare and contrast physical features of the earth over
time.
Explore and classify a variety of Utah Soils.
Analyze the influence of people on ecosystems.
Develop and use a classification system for Utah plants
and animals.
Evaluate conservation practices.

Program elements that support these activities:

•
•
•
•

•

Trees and shrubs.
A weather station.
•
A butterfly garden.
•
An erosion demonstration area .

A wildlife food plot.
A bird feeder.
A rock pile.

Now that the committee has begun to define its goals and objectives, level of
commitment, and program, it should also begin focusing on the data collection and
mapping phase of the planning process.
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CHAPTER IV
DAT A COLLECTION AND MAPPING

Data Collection
While developing a program students and teachers should begin to put together a
data file for their school site. A data file is a collection of information that describes the
physical, biological, or cultural features of a school site . Data consists of information used
as a basis for reasoning or calculation . The data collection and mapping phase is partly the
gathering of information, but it is more importantly working with available information
and making the best decisions possible with that information (Brainard 1971). Creating a
data file will help teachers meet many standards and objectives in the Utah Core
Curriculum while providing a valuable educational experience for students. This
information will also be helpful when planning for the use of a school site for education or
enhancement or both . Typical data categories include:

Physical
• Topography
Aspect
Geology
Hydrology
Climate I Microclimate

•
•
•
•

Biological
• Soils
Vegetation
Wildlife Habitat

•
•

Cultural
Existing Land Use
Adjacent Land Use
Circulation
Future Development
Visual Quality I Aesthetics
Utilities

•
•
•
•
•
•

This is not intended to be comprehensive list, but rather a representation of data
categories that may be useful. Additional data categories may be added to this list as
needed . No data should be gathered unless it has educational value to the students (Lynch
and Hack 1984). Collecting data will help students understand the physical, biological,
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and cultural features of their school site allowing them to make knowledgeable decisions
regarding the use of their school site for education or enhancement.

Mapping
The best way to record most site inventory information is directly on a copy of the
base map (Figure 10). The base map should be drawn with indelible ink or pencil on
vellum or mylar so that diazo prints (blueprints) can be made . This map could then be
printed onto a reproducible paper called sepia paper or copied onto vellum with a large
format xerox machine . Copies of the base map could be used to interpret and map the
physical, biological, and cultural features of a school site as well as for planning, working
in the field, and displaying information (Johnson 1993). The following should be included
on the base map (Figure I 0) :
title block
• AExisting
• Contoursvegetation
at a 2' interval
• Location ofpreferably
school building and other structures
• Location of roads,
parking lots, and walkways
•

line location
• Property
and right-of-ways
• Easements
Scale
• Bodies of water
•
• Directional North Arrow

Each resource map should be drawn at the same scale on a copy of the base map
with a legend and a brief description of the data category . The development of a base map
should be done by students with assistance from their teacher. Base map information
could be obtained from the school's architect, landscape architect, engineer, or district
planning office, as well as aerial photographs (Figure 7), U.S. Geological Survey (USGS)
maps (Figure 8). County recorder offices have plat maps that show ownership and give
legal descriptions of the property boundaries (Figure 9). Additional assistance could also
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Figure 7. Aerial Photograph .
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SALT LAKE CITY NORTH QUADRANGLE
UTAH
7.5 MINUTE SERIES(TOPOGRAPHIC)

920 000 FEET

Figure 8. USGS Map .
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be sought from engineers, land surveyors, landscape architects , drafting teachers or
anyone with cartographic experience (Johnson 1993).
A title block should be included at the bottom or right side of the sheet that
contains the base map with the following information (Figure 11):
•
•
•
•
•

Name of the school and the school district
Title of the sheet
Scale of the sheet
North directional arrow
Date

Data Collection and Mapping Activities
Activities have been written for each data category listed above . These activities
provide students and teachers with~
•
•

•
•
•
•

An explanation of the activity.
Background information including a definition and description of each data
category .
Correlation with the Utah Core Curriculum .
A list of materials needed for the activity .
Procedures describing where to obtain information and how to interpret
and map that information for each data category .
An illustration of what a map of each data category might look like.

Each activity included in this chapter will be helpful to students and teachers in
several ways. First, it will help students and teachers identify potential locations for
educational activities or enhancement. Secondly, data will help determine which program
elements are appropriate for areas available for enhancement. Thirdly, it will help
teachers comply with the Utah Core Curriculum as outlined in Appendix E. Objective
3050-0102 of the Utah Core Curriculum states, "Students will cite and categorize
examples of the earth's natural resources ." The objective also states,
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"Students will research, describe and map the natural resources of a given area." A school
site is a logical place to conduct educational activities to meet these objectives.

Topography
Activity. In this activity students will 1) Investigate the topography of their school
site; 2) interpret and map landform by defining percent of slope classes on a copy of the
base map of their school site.

Background. Topography represents the three-dimensional relief of the earth's
surface and is often called the lay of the land. Topographic contour maps consist oflines ,
called contours, connecting points of equal elevation. · With topographic information
students can calculate the percent of slope which affects the soil type, soil moisture, light
and shadow, microclimate, vegetation, erosion potential, sedimentation, and level of
accessibility .
The topography of a school site may affect access and will affect potential
locations for educational activities or enhancement. Steep slopes are less stable and less
accessible and will usually need to be avoided or observed from a distance. Areas of the
school site to be used as an outdoor classroom need to be accessible to students with
disabilities. Areas with slopes greater than 10% should be avoided or carefully evaluated
in terms of steepness, stability, and level of accessibility . Slopes less than 10% are suitable
for conducting activities for enhancement (Refer to the Enhancement Consideration
section of Chapter 6) .
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Correlation with the Utah Core Curriculum. Standard 6040-03 states , "Students
will explain how geographical features of places within Utah, and other areas of the world,
vary and contribute to their distinctiveness. Objective 07 of this standard states, "Students
will use different types of maps to identify topography, climate, and land use . Standard
6050-03 states, "Students will explain how the geographical features of places within the
Western Hemisphere vary and contribute to their distinctiveness." Objective 03 of this
standard states, "Students will identify on maps, the major landforms, elevations , physical
regions, major rivers, and mountain chains of the Western Hemisphere ."
Interpreting slopes from a topographic map of a school site represents an excellent
opportunity for teachers to introduce many of the concepts stated in the above standards
and objectives . If students are able to understand how to interpret landform, elevation ,
and slope on their school site, they will be prepared to use maps to identify physical
regions , major rivers, and mountain chains of the Western Hemisphere . (Refer to
Appendix E for a more detailed description of the standards and objectives in the Utah
Core Curriculum that relate to this activity) .

Materials.
•
Copy of the base map
•
Pencil I pen
•
Engineering scale
•
"Tic-sheet" (Figure 12)
•
Tape
•
Calculator
Procedure . The first step required to interpret and map topography is to obtain a
map of the school site that has contours drawn on it (Figure 12). If topographic
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information was not included on the base map, review the following paragraph to better
understand where to obtain such information and how to interpret and map it.
Topographic information can be gathered from various sources with differing
degrees of detail and accuracy . For most school sites a 2' contour interval is desirable .
USGS topographic maps at 1:24,000 (1 inch= 2000 feet) scale with a 5-foot or 10-foot
contour interval may be used for a less detailed description of site topography. City and
county planning offices often have aerial photographs with a one-foot or 2-foot contour
interval. Many school districts have access to the site plans that were drawn up at the
time the school was built. These site plans will likely have topographic information.
Based on the horizontal scale and the contour interval, a "tick sheet" (Figure 13)
can be devised which will help interpret slope classes based on the horizontal distances
between contours . Subdivide the topographic map into areas of similar slopes using this
tool. The closer that contour lines occur , the steeper the slope. Conversely , contour lines
spread far apart represent relatively flat slopes.

Creating a "Tic-Sheet"
I.

Use the slope formula (below) to determine the horizontal distances to be marked
on the "tic-sheet"
•

Slope Formula:
Percent Slope = Change in Elevation I Horizontal Distance x 100

•

Horizontal Distance = Contour Interval I Percent Slope
Note: The contour interval is the same as the change in elevation.
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For Example:
•
Slope= 5%
•
Contour Interval = 2 feet
•
Horizontal Distance= 2 feet I .05 = 40 feet
•

Based on a slope of 5% or .05 and a contour interval of2 feet
the horizontal distance on the "tic-sheet" would be 40 feet.

•

Calculated horizontal distances for each slope category should be
drawn on the "tic-sheet" at the scale of the base sheet .

For Example:
•
5% Slope = 40 feet horizontal distance
•
l 0% Slope = 20 feet horizontal distance
•
20% Slope = 10 feet horizontal distance

Note: The horizontal distances should be drawn on the "tic-sheet" at the same
scale a5 the base sheet.

2.

The "tic-sheet" should be place on a copy of the base map in a position
perpendicular to the contours to delineate the areas in the predetermined slope
classes.

3.

Finally, each of the areas delineated should be hatched or colored (Figure 13).
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A.spec/
Activizv In this activity students will 1) Investigate aspect by defining the
direction the slopes on their school site face relative to north ; 2) interpret and map slopes
based on topography and orientation (north , south , east, or west) on a copy of the base
map of their school site .

Background. Aspect represents the direction a slope faces and influences the light,
temperature, soil moisture, soil type, and vegetation that exist on a given site. Along the
Wasatch front the influence of aspect can be observed by looking at the differences
between vegetation on north and south facing slopes (Figure 15).

Figure 15. Example of Aspect.
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Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate aspect. Here are some examples from
the Utah Core Curriculum. Standard 30 I 0-04 Objective O1 states, "Students will
experiment to identify conditions that influence plant growth (e.g ., amount of water, light,
temperature, and type of soil)." South facing slopes are generally hotter, dryer, less steep,
with more sun light and different soil types than north facing slopes.
Objective 04 of Standard 6020-03 states, "Students will find the directions of
north , south, east, and west on a map." To interpret and map aspect on the school site,
students must understand the relationship of the four directions mentioned in this
objective. (Refer to Appendix E for a more detailed description of the standards and
objectives in the Utah Core Curriculum that relate directly or indirectly to this activity).
Material s.
•
Copy of the base map
•
Pencil I pen
•
Tape
•
Compass
•
Markers
•
Colored pencils
Procedure . To map aspect it is necessary to know which direction is north on the
base map and which is the uphill side of each slope . Be careful to identify the direction a
slope faces and not the direction you are facing when you are looking at the slope.
Transfer this information to a copy of the base map by coloring or hatching the various
slopes as shown in (Figure 16).

50

Legend=
~

North

facing

Slope,,

~

South facing Slope,,
ITIIIIIIIIlfa,,t
facing Slopes
u'.Zl West fac ing Slope,,
C=:J flat Areas

ASPECT
SCALE= 1·=200 --0-

Figure l 6_ Aspect

DRAWN BY= GLW
DA TE= B-2-t'.15

51

Soils
Activity . In this activity students will 1) Investigate and classify the soils of their
school site; 2) interpret and map soils by analyzing soil survey information and through
on site soil testing .
Backgrmmd

Soil can be defined as the loose mass of broken and chemically

weathered rock mixed with organic matter that forms on the earth's surface . Plants
receive support , moisture , oxygen, and nutrients from the soil. An accurate map of soils
superimposed on the base map will be helpful for identifying places for educational
activities or enhancement.
Correlation with the Utah Core Curriculum. Standard 3040-05 states, "Students
will explore and classify a variety of Utah soils." The soils on a school site represent an
excellent place to begin studying Utah soils. Objective O1 of this standard states,
"Students will gather data on the components of soil by estimating the amount of organic
materials and demonstrating that soil contains air and water ." Objective 02 states,
"Students will determine soil types such as sand, clay, and silt. (Refer to Appendix E for a
more detailed description of the standards and objectives in the Utah Core Curriculum that
relate , directly or indirectly, to this activity).
Materials.
• Copy of the base map
• Pencil I pen
• Tape
• Soil survey
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Procedure . Soil data can be obtained in a soil survey or on site investigation . The
Natural Resource Conservation Service (NRCS), formerly the Soil Conservation Service
(SCS), has produced soil maps and technical reports for most of the counties in the United
States (Figures 17). These reports are available at county NRCS offices. Soil surveys
typically include a description of the soil associations, soil series descriptions, soil type and
phase, and native vegetation, mapped on an aerial photograph. The following procedure
outlines how to use a soil survey.
•
•
•
•
•
•

•

Tum to the "index to map sheets" reference map.
Locate the "sheet number" that contains your school site.
Find the appropriately numbered map among the maps at the back of the
document.
Using roads, buildings, field patterns and other reference features locate
your school site on the aerial photographic base.
Locate the soil type by finding the 2 or 3 letter symbol describing the soil
name or names and slope .
Look at the "Soil Legend" to determine the soil name and slope .
Note : The "Soil Legend" is frequently on the back side of the "index to
map sheets" reference map .
Look through the report to determine : Use and management of soils,
descriptions of the soil, formation, morphology, and classification of soils.

The following soil descriptions were taken directly from a soil survey for Davis
County to illustrate the types of information provided in these reports :
Ackmen loam, 6 to JOpercent slopes (AbD) .--This moderately extensive
soil occurs on the upper part of strongly sloping alluvial fans where generally it is
associated with Timpanogos and Parleys soils . Except for its slopes of 6 to IO
percent, it is similar to Ackmen loam, I to 3 percent slopes. In most places the
surface layer is about 6 to 12 inches thick, but it has been thickened in small areas
by recent deposition . Below a depth of 36 inches, the substratum ranges from
loam to gravelly or cobbly loamy fine sand. In places a small amount of gravel
occurs throughout the profile.
Included with this soil in mapping were some areas that have a brighter
colored subsoil and substratum and a few areas that are moderately eroded . Also
included were small areas with slopes of less than 6 percent, areas of gravelly
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sandy loam, and areas that have a fine sandy loam to heavy sandy loam surface
layer .
Runoff is medium to rapid, and the hazard of erosion is moderate to high .
This soil is used mainly for range and for cultivated crops . Most of the
cultivated areas are irrigated, but some areas are dryfarmed . Also grown and well
suited are cherries, peaches, apricots, and pasture plants. Control of erosion is the
principal concern of management.

Sterling gravelly loam, 6 to JOpercent slopes (SfD).--This soil occurs on
strongly sloping alluvial fans in the vicinity of North Ogden. Except that it is
gravelly instead of cobbly, this soil is similar to Sterling cobbly loam, 8 to 20
percent slopes . Also, it is in a slightly lower position and is less sloping in most
places than that soil. The surface layer ranges from about 12 to 16 inches in
thickness .
Included with this soil in the mapping were small areas of cobbly loam.
This soil holds about 0.7 to I inch of available water per foot of soil, or
about 3.5 to 4 inches to a depth of 5 feet. Runoff is medium, and the hazard of
erosion is moderate .
Most of this soil is used for cherry, peach, and apricot orchards . It is well
suited to orchards and to irrigated improved pasture. Sprinkler irrigation permits
the most efficient use of water and is less likely to cause erosion than other
methods.
Sterling cobbly loam, 8 to 20 percent slopes (SgE). --This soil occurs
mainly in the vicinity of North Ogden on ridges and alluvial fans. Slopes are
dominantly west and southwest facing.
A representative profile:
O to 16 inches , very dark brown cobbly loam; friable ; platy and
subangular blocky structure; mildly alkaline .
16-22 inches , brown or dark-brown very cobbly loam ; friable ;
subangular blocky structure ; strongly calcareous; moderately alkaline .
22-48 inches +, brown very cobbly sandy loam ; friable ; massive ; strongly
calcareous ; moderately alkaline .

The surface layer ranges from about 13 inches in thickness. By volume,
pebbles and cobbles make up 30 to 50 percent of the surface layer.
Included with this soil in mapping were some areas that have a stony
surface layer, small areas of gravelly loam, and small areas of cobbly sandy loam .
This soil is somewhat excessively drained and is rapidly or very rapidly
permeable . It holds about 1 inch of available water per foot of soil in the upper 18
to 20 inches and about 0.5 to 0.7 inch per foot below that depth, or about 3.5
inches to a depth of 5 feet. Roots penetrate to a depth of more than 48 inches.
Natural fertility is moderately low . Runoff is slow to medium and depends on the
degree of slope and the kind and amount of vegetation . The hazard of erosion is
moderate . Tillage of this cobbly soil is difficult.
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This soil is used dominantly as range or watersheds . About 30 percent is
cultivated . Most of the cultivated acreage is used for cherry, peach, and apricot
orchards, and moderately good use. Sprinkler irrigation permits the most efficient
use of water and is less likely to cause erosion than other methods .
Sometimes development will have occurred since the soils report was completed.

If so it may be necessary to interpret the location of a school site from an aerial
photograph . After you have successfully located your school site, simply transfer the
outlined soil information from the soils map to your base map (Figure 18).
Soil surveys provide a wealth of information, but the data are generalized . These
surveys are based on samples taken as much as a quarter of a mile apart . (Landphair and
Motloch, 1985). Consequently , boundaries between soil phases, types, and series are
approximately located. Since this data is generalized variations may be significant on a
school site.
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DAVIS-WEBER

Figure 17. Example of Soil Survey Map.
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Besides using a soil survey, students and teachers could conduct a visual
inspection of the soil on a school site to determine clues to soil information . On site
investigation of soils will help teachers comply with the Utah Core Curriculum as
mentioned previously . With the following procedure , adapted from (Landphair and
Motloch 1985), students and teachers can make a reasonable approximation of the textural
class (sand, clay, or silt) of soil.
Dry a handful of soil and conduct the following tests :

•
•
•
•

•
•
•
•
•
•
•

•
•
•
•

If more than half of the grains are larger than 2 mm (about 1/12 in.), then
the soil is a gravel.
If the more than half of the grains are less than 2 mm, but still visible, then ·
it is a sand.
If more than I 0% of the volume has grains that are not visible, then it is a
silt or clay.
To determine the nature of the finer grains , first remove all visible particles ,
then wet the soil and attempt to mold it into a patty (like a hamburger
patty) .
If the soil cannot be molded, it is a nonplastic silt.
After molding, allow the pad to dry; then attempt to break it with thumb
pressure .
If the pad breaks and you can crush it to powder manually, these grains are
silt.
If some force is necessary to break the pad, then the grains are probably
organic clay.
If a large effort is required to break the pad, it is probably a plastic clay.
Attempt to mold and remold the sample.
If it can be reformed , this is further evidence that the sample is a plastic
clay.
If it cracks when remolded , then it is probably a nonplastic clay.
If you earlier concluded that the sample was a silt, you can now check this
determination .
If it is a plastic silt, it cannot be remolded once it has been formed .
If the sample is spongy, dark brown to black, has visibly decomposing
organic material and has an odor, then it is organic .
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Vexetatio11
Activity. in this activity students will I) Observe and categorize plants and plant
parts ; 2) Interpret and map vegetation on a copy of the base map .
Back[(round. Vegetation includes all plants on a school site such as trees, shrubs ,
and groundcovers (Figure 19). It affects runoff , soil erosion , slope stability, and
microclimate . Vegetation can also affect aesthetics , the use of space, and pedestrian
behavior .
Vegetation is used by wildlife for food, cover , and to meet spatial needs . The size,
structure , and configuration of vegetation within plant communities are important factors
which determine the quality of wildlife habitat in a given area (Johnson 1993) . Since the
quality and quantity of vegetation in most developed areas has been severely altered or

Figure 19. Example of Vegetation on a School Site .
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eliminated, it is important to preserve and sometimes restore vegetation. School sites
represent an excellent place to begin to preserve or restore vegetation in urban and
suburban areas.

Correlation with the Utah Core Curriculum. The presence of vegetation on a
school site not only benefits wildlife, but can also benefit a student's education . Standard
3010-04 states, "Students will observe and categorize plants and plant parts according to
similarities and differences ." Standard 3020-0 I states , "Students will compare changes
and adaptations of plants and animals." Standard 3040-01 states, "Students will analyze
the diversity of plant life in Utah." Standard 3040-02 states, "Students will use a
classification system for Utah plants or animals."

Materials.
•
Copy of Base Map
•
Pencil I Pen
•
Aerial Photograph (Color Infrared)
•
Masking Tape
•
Clipboard
Procedure . The objective of the data collection and mapping for vegetation is to
document the distribution and type of vegetation on a school site . On many school sites
with limited vegetation, individual trees and shrubs could be identified. On sites with a lot
of vegetative cover it may be best to delineate masses of vegetation and determine species
composition in these areas. This information should then be transferred to a copy of the
base map (Figure 20).
There are several sources of information including federal and state agencies,
published field guides, encyclopedias of horticulture, local horticulturalists, ecologists, and
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landscape architects . Aerial photographs (Figures 7 and 17) can provide a birds eye view
of vegetation masses . Many city and county offices have aerial photographs that could be
copied for use by students . Infrared photos will help identify plant community types ,
general health, disease conditions , and growth rates . Both aerial photographs and color
infrared photographs can be obtained from the Agricultural Stabilization and Conservation
Service Aerial Photographic Field Office (Appendix C) .
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Hydrology
A ctivity. In this activity students will map the surface water on their school site on
a copy of their base map.
Background

Hydrology is the science of the occurrence and storage of water on

or below the surface of the earth (Landphair and Motloch 1985). Schools that have some
form of surface water are fortunate . Irrigation ditches, streams, and detention basins
represent excellent water resources for education on school sites (Figure 21 ). In a cold
desert environment like that of the Wasatch Front water adds to the landscape's beauty,
but also to its value as wildlife habitat (Johnson ] 993) . Riparian areas (areas along rivers)
and marshes are among the most productive habitats for wildlife.
Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate hydrology . Here are some examples
from the Utah Core Curriculum . Standard 30 I 0-02 states , 11Students will describe the
characteristics and use of water ." Standard 3040-03 states , "Students will explain the
water cycle.11 Standard 3050-03 states, "Students will understand the characteristics and
management of water ." All of these actiV1tiescould be conducted on a school site.
Mat erials.
•
Copy of Base Map
•
Pencil I Pen
•
USGSMap
•
Masking Tape
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I
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Figure 21. Creek Behind Meadowbrook Elementary, Davis County, Utah.

Procedure. Most locations of surface water on a school site can be determined by
on site observations. USGS maps and aerial photographs show the location of surface
water features . City and county planning documents generally include extensive mapping
of all surface water resources within their jurisdiction. Field check all data gathered from
off-site sources and transfer this information to a copy of the base map . The following
surface water types should be interpreted and mapped on a copy of the base map .
occurring water bodies
• Naturally
Wetlands
• Rivers or Creeks
• Lakes
• Springs
•

Seasonally Flooded Areas
• Retention
Detention Basins
• Storm and and
Waste Water Canals
• Irrigation Canals
• Human-made water bodies
•
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Geolo,o;

Activity. In this activity students will I) Investigate geologic features and
processes on or near their school site; 2) Interpret and map geologic features of their
school site on a copy of the base map .

BackKround

Geology is the science dealing with the physical nature and history

of the earth, including bedrock types, depth to bedrock , percentage of exposed bedrock ,
and unique geologic features

The geologic substrate that underlies a school site can

influence plant and animal communities , drainage patterns , stream channel configurations ,
and overall site morphology and stability. Any existing geologic feature on a school site
will help make the school site a better place for educational activities . Additionally ,
different types of boulders could be placed on the school grounds to increase the

Figure 22 . Boulders on a School Site.
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educational potential of such sites (Figure 22) Use caution around geologic
features that may present a safety concern such as areas that have falling rock or
landslides.
Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate geology . Here are some examples from
the Utah Core Curriculum . Standard 3020-06 states, "Students will investigate changes in
rock ." Standard 3030-03 states, "Students will recognize various geological features and
investigate geologic processes ." Standard 3040-04 states, "Students will examine and
categorize a variety of Utah rocks and minerals." Clearly any geologic feature on or near
a school site will be helpful for meeting these standards .
Materials .
•
Copy of Base Map
•
Pencil I Pen
•
Geology Map
•
Masking Tape

••

Procedur e. The Soils Report produced by the Natural Resource Conservation
Service (NRCS) , formerly the Soil Conservation Service (SCS) , has a section entitled
"Formation Morphology and Classification of Soils." This includes information on
geologic structure for each soil type as well as depth to bedrock . State geologic agencies
often have in-depth studies at a finer grain than is readily available through federal
agencies (Landphair and Motloch 1985). Universities and their associated research
organizations often publish data at the state, regional, county , and community scale that
may be useful. This information should then be transferred to a copy of the base map.
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Climate I Microclimate
Activity . In this activity students will 1) Observe and describe basic components
of weather ; 2) Interpret and map microclimate of their school site on a copy of the base
map.

Background. Climate is weather occurring in a given region over a long period of
time (Landphair and Motloch 1985). Microclimate is the local modification of climate at a
given point or site. Microclimate is the climate actually experienced by plants, animals,
and people . There are many variables that define climate and microclimate including
temperature , precipitation , aspect , water , inversion areas, radiated heat, sun I shade, wind,
and humidity. Climate affects the soil, which forms from geologic substrate and influences
site vegetation which in turn affects the microclimate of a site (Marsh 1991). Wildlife
respond to microclimatic conditions by seeking out sheltered locations when necessary .
Vegetation , landform, or built structures may protect areas of a school site from prevailing
winds or sun altering the microclimate in these areas .

Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate climate and microclimate . Here are
some examples from the Utah Core Curriculum . Standard 3000 -03, "Students will
observe weather and describe how seasonal changes affect living things ." Standard 301001 states, "Students will describe the characteristics and uses of air." Standard 30 I 0-05
states, "Students will observe and describe the basic components of weather as related to
the activities of plants, animals, and people ." Students will observe , record , analyze, and
predict weather . (Appendix E)
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Observing and describing climate and microclimate meet many of the requirements of the
Utah Core Curriculum .
Materials.
•
Copy of Base Map .
•
Pencil I Pen
•
Masking Tape .
•
Climate Data
•
Wind Rose
Procedure. An inventory of the microclimate for a school grounds involves both

data collection and site inventory . Investigating climate is helpful for understanding the
microclimate on a school site. Local offices of the National Weather Service, Utah
Climate Center, and state and regional atlases contain regional climatic data . The soil
survey, produced by the Natural Resource Conservation Service (NRCS), formerly the
Soil Conservation Service (SCS), contains general information on climate in the
"Formation , Morphology and Classification" section of the report .
Microclimate data is not always easily available. Accurate measurements must be
inventoried on site over a period of time. Most of the information can be gathered by
examining topography, topographic aspects, sun I shade relationships, built structures,
exposure to winds, elevation above sea level, heat absorbing and reflecting properties of
construction materials and vegetation . This information should then be transferred to a
copy of the base map (Figure 23) .
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Wildlife Habitat
Activity. In this activity students will interpret and map wildlife habitat on their
school site on a copy of the base map.
Background

Wildlife consists of native wild animals including vertebrates and

invertebrates. Most wildlife on a school site will consist of invertebrates including: snails,
slugs, worms, insects, sowbugs, pillbugs, millimeeds, centipedes, and spiders . Helen Ross
Russell's book entitled Ten-Minute Field Trips contains a helpful section on invertebrates
that are commonly found on school sites. Vertebrates include birds, mammals, reptiles ,
amphibians, and fish. Birds represent the primary vertebrates on most school sites.

It is important to know as much as possible about the wildlife on a school site,
including their location, behavior, and what site resources they use . The number and kind
of wildlife on a school site will depend on climate, density of human population, and the
quality and quantity of suitable habitat .
Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate wildlife habitat. Here are some
examples from the Utah Core Curriculum. Standard 3000-01 states, "Students will use
their senses to observe , describe, and categorize animals." Standard 3030-01 states ,
"Students will explore ecosystems and discover relationships among living organisms and
the non-living world ."
Materials.
•
Copy of Base Map.
•
Pencil I Pen
•
Masking Tape
•
Aerial Photograph (Color Infrared)
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Procedure . Species lists are compiled from historic records reflecting years of
observation and identification . Potential sources of information include the Utah Division
of Wildlife Resources, US . Fish and Wildlife Service, university wildlife or zoology
departments, private environmental consultants, local naturalists, and local land owners
(Johnson 1993). Although site specific information relating directly to wildlife sightings
may not be available, information pertaining to nearby communities and to the broad
geographic areas may be helpful (Johnson 1993).
Data on wildlife could be gathered by students through direct observation of
wildlife or their signs on the school site (Johnson 1993). Wildlife signs consist of evidence
that may have been left behind including tracks, droppings, feeding places, nests, and
burrows . Many bird species can also be identified by their calls.
Wildlife habitat consists of food, water , cover, and sites for reproduction . The
quality of wildlife habitat is reflected by the arrangement and diversity of these
components. Diversity of vegetation is a useful indicator of habitat quality . This
information should be transferred to a copy of the base map (Figure 24).

71

Legend'

@

Trees

~

Shrubs

C:=:J

Lawn

/

WILDLIFE HABITAT
SCALE: 1·=200 '-0.

Figure24 , WildlifeHabitat

Ground

Cover

•

Nesting

O

Den

DRAWN BY: GLW
DATE: B-2-ci5

Sites

72

£xisting I.,and (J5e
Activity. In this activity students will interpret and map existing land uses on a

copy of their base map.
Background. Existing land uses consist of the ways different areas of a school site

are used . Examples of potential existing land uses include school building, parking,
playing fields, playground, access roads, etc .
It is important that students define how the existing school site is being used in

order to responsibly plan for the future use of such sites . Students will need to record on
a copy of the base map, the locations of buildings, parking areas, playgrounds, and athletic
fields, etc . If the committee decides to enhance an area of the school site, this map will be
used to eliminate areas that are currently being used thus helping to identify areas suitable
for enhancement.
Correlation with the Utah Core Curriculum. Standard 5000-09 states, "Students

will use geometry to explore the relationship of objects in the world in which we live."
Standard 6010-04 states, "Students will understand basic geographic concepts ."
Materials .
•
Copy of Base Map.
•
Pencil I Pen
•
Masking Tape
Procedure. Most of the information needed to generate an existing land use map

should be included on the base map. Students may want to make additional on-site
investigations to make a more detailed description of the existing land uses . Existing land
uses should be identified and labeled on a copy of the base map (Figure 25) .
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Adjacent Land~
Activity. In this activity students will interpret and map adjacent lands with
potential for education.

Background. The area surrounding a school site frequently contains valuable
resources for education including parks, vacant lots, or other school sites. If these areas
are within walking distance, they could provide an excellent opportunity for education .

Co"elation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate adjacent lands. Here are some
examples from the Utah Core Curriculum . Standard 6000-03 states, "Students will
understand basic geographic concepts and map symbols by identifying map symbols in the
neighborhood and school." Standard 5010-04 states, "Students will begin to understand
the role of community and the environment in health ." Objective 07 of standard 6020-03
states, "Students will identify important sites of the community on an area map."

Materials.
•
Copy of Base Map .
•
Pencil I Pen
•
Masking Tape
•
USGS Map
•
Aerial Photograph
•
Comprehensive Plan
Procedure. County recorder offices have plat maps that show ownership and give
legal descriptions of the property boundaries . Many city or county planning offices have
future land use plans (comprehensive plans) on file as public information. An aerial
photograph may also be helpful for identifying adjacent land uses . Even a city street map
could be used to identify sites that could be used for various educational activities . Use
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these sources of information to identify sites suitable for education near your school .
Walking through neighborhoods adjacent to the school grounds will also provide a
great deal of information on sites near a school. A useful way to map information about
adjacent lands is to draw concentric circles radiating at known distances from the school
site. These distances could either be in miles or walking time . Figure 26 illustrates the use
of concentric circles to identify all of the parks and other school sites within a two mile
radius of Orchard Elementary . Note that the adjacent lands map (Figure 26) is not at the
same scale as the base map.
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Visual Quality I Aesthetics
Activity . In this activity students will interpret and map the visual quality I
aesthetics of their school site on a copy of the base map .

Background

Visual quality and aesthetics are important to people who look at,

drive by, or walk through a school site. An enhanced area of a school site may have a
different appearance from the typical manicured school grounds . The challenge is to
identify or create quality areas for education with acceptable visual characteristics while
maximizing the educational benefits for students (Johnson 1993).

Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate visual quality I aesthetics . Here is an
example from the Utah Core Curriculum. Standard 1000-02 states, "Students will develop
observation skills vital to looking at and discussing aesthetic form by identifying basic
colors and color families and comparing objects in terms of size, color, shape, and
position."

Materials.
•
Copy of Base Map
•
Pencil I Pen
•
Camera
•
Film
•
Sketchbook
•
Masking Tape
Procedure . Most visual inventory techniques are more sophisticated than
necessary for use by students on a school site. Common premises underlying these
techniques include the following :
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•

Landscapes with the greatest diversity of landscape form, rocks,
vegetation, and water have the greatest potential for high scenic
value, particularly where the combination is not common. (USDA
1974).

•

Preferred landscapes are coherent - they fit together yet retain
some sense of complexity and mystery (Kaplan and Kaplan 1982).

•

Human disturbances and facilities such as roads and parking lots
reduce the visual quality of a site (Johnson 1993).

Begin an inventory of visual quality I aesthetics by wallcing around the site
boundaries and identifying access points and significant views into and from the site.
Students could photograph (or draw) key views of the site . Record each photograph (or
drawing) on a copy of the base map at the point from which the photograph (or drawing)
was taken (Figure 27) . Indicate the direction the photograph was taken and the quality of
the view (good, poor, or neutral) on a copy of the base map . Students could also record
views from inside the building looking out the windows .
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Future Developm ent
Activity . In this activity students will map known or potential locations for future
development on their school site .

Background

Future development includes the expansion of buildings, portables

parking lots, playing fields, sidewalks, playgrounds , etc . (Figure 28) . Every school has the
potential to have changes made to its physical facilities (Schaefer et. al. 1993). These
changes could occur to buildings, roads , parking , sidewalks or playground areas .
Coordination with school board planners is necessary before determining potential
locations for enhancing an area of a school site. Avoid enhancing an area that may be
developed in the future . By identifying known or potential areas to be developed , the
committee can identify areas suitable for educational activities or enhancement.

Figure 28 . Portables at Meadowbrook Elementary, Davis County, Utah.
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Correlation with the Utah Core Curriculum. Standard 3030-02 of the Utah Core
Curriculum states, "Students will analyze the influence of people on ecosystems."
Objective 02 of this standard states , "Students will predict a possible future for this
ecosystem and explain this prediction . "

Materials .
•
Copy of Base Map
•
Pencil I Pen
•
Tape .
•
Copy of site plan for school site.
Procedure. A copy of the school building plan can usually be obtained from the
school architect, landscape architect , engineer , or the district planning office . Determine
the location of areas that may be developed in the future and map these locations on a
copy of the base map (Figure 29) .
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Circulation
Activity . In this activity students will interpret and map the vehicular and
pedestrian circulation of their school site on a copy of their base map.

Background

Circulation, the free movement around a site, should be understood

both in terms of pedestrian and vehicular circulation . Parking areas should also be
avoided to eliminate vehicular and pedestrian conflicts. Ideally students and teachers
would not need to cross parking areas or streets to access the school site. Conversely,
service access must be available during the installation and maintenance phases .

Correlation with the Utah Core Curriculum . There are several activities that
could be conducted on a school site to investigate circulation . Here is an example from
the Utah Core Curriculum . Standard 5010-09 states, "Students will use geometry to
explore the relationship of objects in the world in which we live. "

Materials .
•
Copy of Base Map
•
Pen I Pencil
•
Tape
•
Clipboard
Procedure . Pedestrian and vehicular circulation can be easily identified on the base
map . Each of these circulation systems should be identified and represented on a copy of
the base map. This information should then be transferred to a copy of the base map
(Figure 30) .
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Utilities
Activity. In this activity students will determine the location of utilities on their
school site and map these locations on a copy of the base map.
Background. Utilities include telephone, electric , irrigation, water, and sewer
lines. It is important that students identify the location of underground and overhead
utilities to avoid them during educational activities and to understand the infrastructure
that is in place in our society. Carefully consider the locations of program elements on
enhanced sites to avoid conflicts with utilities. For example, tall trees should not be
planted under these utility lines.
Correlation with the Utah Core Curriculum. There are several activities that
could be conducted on a school site to investigate utilities . Here are some examples from
the Utah Core Curriculum . Standard 5050-04 states, "Students will continue to learn
ways to improve the environment and control disease ." Objective 02 of this standard
states , "Students will explain the importance of waste disposal, landfills, water treatment,
and sewage treatment. "
Materials.
•
Copy of Base Map
•
Pen I Pencil
•
Tape
•
Utilities information for school site.
Procedure . A site plan of the school site will often show the location of
underground utility lines. A copy of the school site plan can be obtained from the school
architect, landscape architect, engineer, or district planning office. Under no
circumstances should students attempt to locate underground utility lines on-site .
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Students may, however , locate overhead utilities and transfer this information to a copy of
the base map. If students are not able to determine the location of underground utilities,
they may need to contact the utility company or Blue Stakes at 1-800-662-4111 ( 5325000) in Salt Lake City dialing area . This information should then be transferred to a copy
of the base map (Figure 31 ).
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CHAPTER V
ANALYSIS

Analysis is the process of breaking something complex into its parts and
distinguishing the relationships and organizational structure of those parts . This chapter
describes how to analyze a school site to determine the best places for education or
enhancement or both.

Site Analysis
Site data collected and mapped in Chapter 4 will be used to develop analysis
models that will identify the potential of different areas of a school site for education or
enhancement or both . Models are simply an abstract representation of reality. In this case
analysis models will be used to describe the educational or enhancement potential of a
school site (Lyle 1985) . During the site analysis additional data categories or corrections
to previously collected data are often necessary (Toth 1974).
Based on analysis criteria for each data category described in this chapter , the site
should be subdivided into red and green areas representing the education or enhancement
potential of these areas (Figures 33,36,38,43,45,49,51 , and 53). Note that the red areas in
these figures have been hatched (filled with a pattern oflines) rather than colored .
However, when you prepare your analysis models use color. Color can be applied more
quickly and is easier to read. Red areas represent places on a school site where
opportunities for educational activities may be limited for a particular data category or
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sensitive areas that should be avoided or studied from a distance . Green areas include all
areas that are not red . These areas have potential for educational activities for a given
data category and may also be suitable for enhancement.

Educational Potential. Each of the data categories collected and mapped in
Chapter 4 and analyzed in this chapter have potential for education . Activities from the
Utah Core Curriculum have been identified following the analysis criteria for each data
category . Can you think of additional educational activities that could be conducted for
each data category?
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Topography Analysis
Red

Places on a school site where opportunities for educational
activities on topography may be limited or sensitive areas that
should be avoided or studied from a distance.
•Slopes over 10%
• Areas that severely restrict access for children with disabilities.

Green

All areas not red.

•Understand geographic concepts and map symbols.
• Apply mathematical concepts and skills to solve problems encountered in daily living.
•Identify map symbols which represent real things.
•Interpret a topographic map to identify geologic features.
•Identify topography with maps.

•Enhance only in green areas.
•Identify the spatial requirements necessary for a given activity or program elements to
determine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suitable areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 32. Topography Analysis Criteria.
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Aspect Analysis.
Green

Places on a school site with few limitations for educational
activities on aspect.
• All areas of a school site will have educational potential in relation
to aspect.

•Understand basic geographic concepts.
•Find directions north, south, east, and west.
•Identify and draw shadows cast by people and objects.
•De scribe changes in shadows during the day.
•Draw ob·ects with a li ht and a shadow side.
Figure 34. Aspect Analysis Criteria.
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Soils Analysis.
Red

Places on a school site where opportunities for educational
activities on soils may be limited or sensitive areas that should be
avoided or studied from a distance.

• Landfill soils.
•Highly erodible soils
•Wetland soils
Green

All areas not red.

•Explore and classify a variety of Utah soils.
•Estimate the amount of mineral and organic materials there are in a given sample.
•Demonstrate that soil contains air and water.
•Analyze a sample of soil for particle size and type, color , odor, and texture.
•Compare compaction and moisture retention of various soils.
•Determine soil type in relation to depth (Soil profile).
•Categorize several soil samples.
•Research and report on soil erosion on a local site.
•Evaluate the importance of plant and animal matter as component s of soil.
•Predict the influence of soils on water filtration.
•Investigate the relationship between soil and its affect on plants and plant growth.

•Enhance only in green areas.
•Identify the spatial requirements necessary for a given activity or program elements to
determine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suitable areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 35. Soils Analysis Criteria.
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Vegetation Analysis
Red

Places on a school site where opportunities for educational
activities on vegetation may be limited or sensitive areas that
should be avoided or studied from a distance.
•Endangered, threatened, or regionally rare vegetation.
• Areas void of vegetation.
•Old trees or snags that may be hazardous .
•Poisonous plants.
•Critical wildlife habitat.

Green

All areas not red.

•Categorize plants and plant parts according to similarities and differences .
•Compare changes and adaptations of plants and animals .
• Analyze the diversity of plant life in Utah.
•Classify Utah plants.
•Draw a plant.
•Observe how a plant looks during different seasons.
•Classify objects such as "rough" or "smooth" both by feeling and by viewing objects
or pictures of objects (Bark, leaves) .
•Plan an experiment that shows that plants need water.
•Identify conditions that influence plant growth.
•Compare and contrast the life cycles of different plants.
•Relate the structure of seeds to the way they are dispersed.
•Observe and describe plant succession .
•Test the effects of lack of sunlight on plant leaves.
•Describe the process of photosynthe sis and how it enables a plant to survive.
•Determine the height of a tree with a ratio (Students height I students shadow
length = tree height I tree shadow length) .

•Enhance only in green areas.
•Identify the spatial requirements necessary for a given activity or program elements to
dete1mine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suitable areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 37. Vegetation Analysis Criteria.
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Hydrology Analysis

Red

Places on a school site where opportunities for educational
activities on hydrology may be limited or sensitive areas that
should be avoided or studied from a distance.
•Wetlands.

Green

All areas not red.
•All human made water sources. (e.g. irrigation canals)
•Naturally occurring streams.
•Lakes and springs.
• Any source of water pollution

• Explain the water cycle.
•Compare temperatures of water.
•Demonstrate in some way that water has weight.
• Measure stream flow rates.
• Investigate water quality.
•Determine the PH of a body of water.
•Experiment to determine the effects of sedimentation .

•Enhance only in green areas.
•Identify the spatial requirements necessary for a given activity or program elements to
determine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suitable areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 39. Hydrology Analysis Criteria.
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Geology Analysis.
Red

Places on a school site where opportunities for educational
activities on geology may be limited or sensitive areas that should
be avoided or studied from a distance.
•Areas prone to landslide , soil creep or mass wasting. (e.g. a creek
bank)
•Unique or fragile geologic formations.

Green

All areas not red.

•Investigate changes in rocks.
•Recognize geological features and investigate geological processes.
•Categorize a variety of Utah rocks and minerals.
•Compare and contrast changes in physical features of the earth over time.
•Observe and list how rocks change due to elements in the environment.
•Build a model showing various geologic features.
•Test rocks for hardness, color, luster, streak, and density.

•Enhance only in green areas.
•Identify the spatial requirements necessary for a given activity or program elements to
determine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suitable areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 40. Geology Analysis Criteria.
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Microclimate Analysis
Red

Places on a school site where opportunities for educational
activities on microclimate may be limited or sensitive areas that
should be avoided or studied from a distance.
• Areas that are not easily accessible to investigate weather.

Green

All areas not red.

•Observe , record, analyze, and predict weather.
•Observe weather and describe how seasonal change affects living things.
•Measure the temperature of air.
•Graph changes in weather over a period of time.
•Describe different types of weather observed as seasons change.
•Generali ze from data the typical weather for a season.
•Observe and describe the basic components of weather.
• Identify climatic conditions of the local area.
•Explain the process of melting, precipitati on, evaporation, condensation, peculation,
and erosion.
•C orrelate rainfall data with vegetative communities .

•Enhance only in green areas.
•Identi fy the spatial requirements necessary for a given activity or program elements to
determine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suitable areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 41. Microclimate Analysis Criteria.
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Wildlife Habitat Analysis

Red

Places on a school site where opportunities for educational
activities on wildlife habitat may be limited or sensitive areas
that should be avoided or studied from a distance.
• Habitat for threatened and endangered species.
• Areas of the site that are hazardous to wildlife.
• Areas void of vegetation.
•Critical wildlife habitat

Green

All areas not red.

•Observe , describe , and categorize animals.
•Compare changes and adaptations of animals.
• Analyze different ways animals can be categorized.
• Determine the basic needs of animals.
•Identify different animal homes.
•Di stinguish between wild and domestic animals.
•Compare and contrast the life cycles of different animals.
•Ob serve and describe a variety of habitats .
• Experiment to determine the effects of habitat change.
•Identify common animal tracks.
•Observe and count wildlife in an area.

•Enhance only in green areas.
•Identify the spatial requirements necessary for a given activity or program elements to
determine whether or not these elements will fit within available green areas.
•Identify existing land uses that may be in conflict with desired activities or program
elements.
•If their are no suita ble areas for desired activities or program elements either do not
include or reevaluate the constraints of the anal sis models.
Figure 42. Wildlife Habitat Analysis Criteria .
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Existing Land Use Analysis
Red

Places on a school site where educational opportunities may be
limited do to a high level of use.
• Athletic fields.
• Playgrounds .
•Parking lots.

Green

Places on a school site with few limitations for educational
activities on existing land use.
• All areas not red.

•Describe some effects of human development on plants animals previously living on
the school site.
Note:

Athletic fields and playgrounds may be excellent places to conduct
educational activities. However, these areas are not suitable for
enhancement due to cmTent use patterns and therefore have been identified
as bein red.

Figure 44. Existing Land Use Analysis Criteria.
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Adjacent Land Use Analysis
Places near a school site where opportunities for educational
activities may be limited or sensitive areas that should be avoided
or studied from a distance.

Red

•Neighboring areas further than two miles away.
• Adjacent lands not available for educational activities.
Green

All areas not red.
•City Parks
•Planting strips.
•Other school sites.
•Vacant lots within a two mile radius.
• Adjacent corridors that the school site could connect with to
enhance connectivity (e.g. streams, canals , fence lines, linear parks,
etc.).

•Name natural and man-made changes in the environment.
•Identify important sites of the community on an area map.
•Identify some important local historical sites.
•Distinguish between people drawn boundaries and natural boundaries .
•Identify lines such as city, county, and state.
Note:

The adjacent lands analysis model is not drawn at the same scale as the
other analysis models and should not be combined with them to form a
com osite anal sis model.

Figure 46. Adjacent Land Use Analysis Criteria.
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Visual Quality I Aesthetics Analysis
Green

Places on a school site with few limitations for educational
activities on visual quality I aesthetics.
• Areas with a diversity of landscape form or water.
•Are as with a diversity of native vegetation.
• Areas identified by students and local residents as particularly
attractive or unattractive.
•Areas from which off site views are particularly attractive or
unattractive .

•De velo observation skills vital to lookin at and discussin
Figure 47. Visual Quality I Aesthetics Analysis Criteria.
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Future Development Analysis

Red

Places on a school site where opportunities for educational
activities may be limited or sensitive areas that should be avoided
or studied from a distance.
• Areas that will likely be developed in the future.

Green

All areas not red.

•Describe some effects of human development on plants and animals previously living
on the school site.
Figure 48. Future Development Analysis Criteria.
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Circulation Analysis
Red

Places on a school site where opportunities for educational
activities may be limited or sensitive areas that should be avoided
or studied from a distance.
•Areas within 100 feet of heavily used vehicular circulation routes.

Green

All areas not red.

•Distinguish between people drawn boundaries and natural boundaries.
•Understand geographic concepts and map symbols .
•Identif ma s mbols which re resent real thin s.
Figure 50. Circulation Analysis Criteria.
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Utilities Anal ysis
Red

Places on a school site where opportunities for educational
activities may be limited or sensitive areas that should be avoided
or studied from a distance.
• Areas that are within 50 feet of overhead or underground utilities.

Green

All areas not red.

•Describe the ways that the environment affects health ; e.g., water , air, garbage .
•Identify various types of community services and their effect on health .
•Explain the importance of waste disposal , landfills, water treatment, and sewage
treatment.
Figure 52. Utilities Analysis Criteria.
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Combining Analysis Models
To complete the site analysis create a composite analysis model that identifies the
educational and enhancement potential of different areas of a school site (Figure 54).
Prepare this model by combining all areas with limited educational potential (Red areas)
using the following procedure (Johnson 1993):
•

Place a clean sheet of tracing paper or drafting film over the base map and
trace the property lines.

•

Place this tracing paper or drafting film over one of the project site
analysis models. (Topography for example) .

•

Make sure the property lines on the overlay are lined up exactly with the
property lines on the topography analysis model.

•

Copy onto the overlay the outline of the red areas .

•

When all of the red areas have been copied onto the overlay, outline
the outer edge of these areas .

•

Color the area inside this outlined area red .

•

Repeat this procedure for each analysis model.

The composite analysis model will show all areas with limited educational or
enhancement potential as well as all areas with educational or enhancement potential .
This is done so that the character of the site can be read easily at a glance allowing the
committee to easily identify appropriate areas for education or enhancement or both
(Figure 55) .
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CHAPTER VI
SYNTHESIS

Synthesis is the process of combining parts after the relationships and
organizational structure of the parts have been discovered . These "parts" include goals
and objectives, program , site data , and site analysis models . This chapter has been divided
into three sections . The first describes how to develop a master plan that identifies areas
on a school site that could be used either for education or enhancement or both . If
committee members are interested in enhancing an area of their school site then they
should read the second section of this chapter which outlines enhancement considerations
and recommendations . This chapter concludes with a description of how to develop a
detailed plan.

Developing a Master Plan
A master plan will show the essential organization of the school site. Figure 56
illustrates what a master plan might look like for the Orchard Elementary School site.
Note that the site has been divided into seven different areas to identify the education and
enhancement potential of these areas . To prepare a master plan use the following
procedure :
•

Place a clean sheet of tracing paper or mylar over the base map and trace
the property lines.

•

Place this tracing paper or mylar over the composite analysis model
generated in the previous chapter (Figure 55).
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•

Make sure that the property lines on the overlay are lined up exactly with
the property lines on the analysis model.

•

Copy onto the overlay the outline of the green areas representing areas
with high education or enhancement potential.

After following the procedure above, the areas with high education or
enhancement potential will have been defined (Area 1 in Figure 56). While a number of
educational activities could be conducted in these areas, they also identify areas that are
suitable for enhancement. Review the standards and objectives in the Utah Core
Curriculum and identify activities that could be conducted on your school site. List these
activities on the master plan. Can you think of other activities that are presently
conducted in the classroom that could be conducted outdoors?
Since all school sites are different the list of activities for each school will be
different. Identify activities that currently take place at different locations on your school
site and transfer this information to a copy of the master plan. The Orchard Elementary
school site has been used to illustrate this concept. Areas two through six in Figure 56
have limited education or enhancement potential based on the constraints of one or more
of the analysis models described in Chapter 5. These areas include playground areas,
future development area , atWetic fields, vehicular circulation and parking areas, and
building entrances and drop off zones .

1I 7

~

LEGEND

Q]

AR[A S WITH HIGH [DUCA TION OR ENHANCEMENT POTENTIAL

~
~
~

PLAYGROUND AREAS

~

ATHLETIC fl[LDS

[I]

VEHICULAR CIRCULATION AND PARKING AREAS

0

AREAS WITH LIMITED EDUCATION OR ENHANCEMENT POTENTIAL

FUTURE DEVELOPMENT AREA

BUILDING ENTRANCE AND DROP Off

Figure56. Exampleof a MasterPlan.
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The next step toward developing a master plan is to list activities that could be
conducted in areas with limited education or enhancement potential. While enhancements
should not occur within areas two through six, a number of educational activities could be
conducted in these areas. Whenever additional educational activities for a given location
come to mind or are discovered on the school site, add this information to the master plan.
The following section provides a brief description of the limitations of areas two through
six on the Orchard Elementary School site as well as an example of educational activities
that could be conducted in these areas .

Areas with Limited E:ducation or Enhanc ement Potential (Area 2). These areas
are limited primarily by steep slopes, proximity to irrigation lines, or proximity to heavily
used vehicular circulation routes . A number of educational activities could be conducted
in these areas . Steep slopes could be used to investigate the effects of erosion or to
illustrate aspect. Often things can be pointed out on these areas without actually being on
them . A number of educational activities could be conducted around the irrigation lines.
Simply use caution when digging in these areas . Use extreme caution if students will be
working near heavily used vehicular circulation routes, especially with younger children.

Playground Areas (Area 3). The educational potential of this area is limited
primarily by heavy use and asphalt surfacing. A number of activity guides such as Project
Learning Tree and Project Wild describe educational activities that could be conducted on
a school playground .

Future Development Area (Area 4). Enhancement should not occur in areas that
may be developed in the future. There are a number of activities such as investigating
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soils or exploring sun I shade relationships that could be conducted in this area before it is
developed. Some tree planting could occur in this area if future development is to occur
within five years . Five year old trees could be transplanted to a new location on the
school site when development occurs.

Athletic Fields (Area 5). AtWetic fields are limited primarily by the current use of
these areas for physical education . However, there are a number of educational activities
that could be conducted in these areas. For example, students could compare the number
of different types of plants along a transect placed on the football field to a wooded area,
or natural grassland near the school site.

Vehicular Circulation and Parking Areas (Area 6). These areas should be
avoided if possible . Extreme caution should be used whenever educational activities are
conducted near these areas .

Building Entrance and Drop Off Zone (Area 7). Heavy pedestrian and vehicular
traffic may limit the use of this area for educational activities . Unfortunately, most of the
woody vegetation on many school sites occurs near the main entrance to the school
building (Figure 19). Students could investigate these plants providing they use extreme
caution near vehicular circulation routes.
The master plan will describe the education and enhancement potential of a school
site as well as activities that could occur within these areas . If a committee is interested
in enhancing an area of their site for education, they should review the next section on
enhancement considerations and recommendations.
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Enhancement Considerations and Recommendations
Enhancement means to make greater in value or desirability. Enhancements made
to a school site are intended to increase the educational potential of such areas. For
example, establishing a butterfly garden would create a place that is more desirable for
observing wildlife as well as vegetation. Review site analysis models created in Chapter 5
to identify areas suitable for enhancement and consider the following rules for
enhancement .
•
•

•

•

Enhance only in green areas .
Identify the spatial requirements necessary for a given activity or program
element to determine whether or not these elements will fit within the
available green areas .
Identify existing land uses that may be in conflict with desired activities or
program elements.
If there are not suitable areas for desired activities or program elements
either do not include or reevaluate the constraints of the analysis models .

Prior to developing a master plan or detailed plans for an enhanced area, review
the following enhancement considerations and recommendations :
•
•
•
•

Expectations .
Barrier Free Access .
Maintenance Requirements .
Vandalism Potential

•
•
•
•

Size Recommendations .
Shape Recommendations .
Plant Selection Recommendations .
Wildlife Habitat Restoration
Recommendations .

Expectations . Expectations include the amount of time it will take to develop an
enhanced area of a school site. It will take time to find sources of funding and to
implement various phases of a detailed plan. Additionally the plant materials will take
years to mature. Students and teachers can use this growing process to take
measurements or to conduct a number of other investigations . Set realistic goals and
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expect the growth and development of an enhanced area to take time and patience .
Continue to use the existing site and adjacent lands for education as the enhanced area
develops .
Contrary to traditional school site planning conducted by adults, the appearance of
which is a foregone conclusion, the kinds of environments designed by students may
appear very different especially if students use an undisturbed landscape as a model. A
landscape that derives its inspiration from the functional relationships of an undisturbed
landscape will appear different from the traditional urban aesthetic. Additionally, if
students use the enhanced area for education it may look more like it is under construction
rather than like a pristine garden . To mitigate problems associated with enhancing an area
of a school site the committee could :
•
•
•

Place an enhanced are in a location that is not visible from neighboring
areas .
Screen the enhanced area with traditional urban plantings .
Educate the community about the new look with public meetings, or signs
or by involving them in planning, implementing, and maintaining the
enhanced area .

Ballier Free Access . Students must temper their creativity with the realities of
access and safety (Dannenmaier 1994). Enhanced areas should be accessible to all
students and faculty. The tenn accessible describes a site that can be approached, entered,
and used by people with physical disabilities. The Americans with Disabilities Act
Guidelines (ADAAG) for buildings and facilities, published in the Federal Register (Vol.
56, no 144, July 26, 1991), provides guidelines that should be considered prior to
enhancing an area of a school site. The following guidelines have been adapted from
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Universal Access to Outdoor Recreation (Driskell 1993) and comply with the ADAAG
standards (Figure 57). Refer to the Americans with Disabilities Act Guidelines, Federal
Register Vol. 56, no 144, July 26, 1991 and Universal Access to Outdoor Recreation
(Driskell 1993) for additional information .
Clear Width (minimum)

36"

Sustained Running Slope
(maximum)

8%

Maximum Grade Allowed :
--for a distance of

10%
50'

Cross Slope (maximum)

3%

Passing Space Interval

300'

Vertical Clearance

80"

Figure 57. Accessibility Standards For Pathways .

Maintenance Requirements. Maintenance includes watering , mowing and edging,
pruning , staking and guying, controlling weeds , and fertilizing (Chapter 7). As previously
mentioned the size of an enhanced area will effect the amount of time and effort necessary
to maintain such an area . Consider the personnel, equipment, and time requirements
necessary to maintain an enhanced area . Work closely with grounds maintenance
personnel to clearly define site maintenance responsibilities. Note that enhancement may
mean a change from existing maintenance levels.
Maintaining an enhanced area of a school site will provide endless educational
opportunities for students and teachers alike (Schaefer et.al . 1993). Teachers should
develop activities that relate to maintaining the enhanced area . For example , students
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could investigate plants and plant parts while removing weeds, pruning, or conducting
other maintenance activities in an enhanced area of their school site. Maintenance related
activities will emphasize important values such as personal responsibility, achievement,
trust, and respect for others and for our everyday living environment (Schaefer et.al.
1993).

Vandalism Potential. Vandalism is an adult or institutional view of deliberate
damage to public or private property . Teachers can take a proactive approach by
involving students in planning, implementation, and maintenance to instill a sense of
ownership and pride in the students and their school site. Fostering positive attitudes
toward the school site will reduce the likelihood of students destroying an enhanced area
and will encourage them to protect the site by reporting vandalism that they may witness
after hours . Using a school site for education can help reduce the following potential
causes of vandalism (Cooper 1970):
•
•
•
•
•
•

Students feeling frustrated or alienated.
Poor relations between students, teachers, and administrators .
Lack of parental involvement with school activities .
Boredom .
Peer group pressure .
Disinterest in school.

In addition to involving students and instilling a sense of ownership, vandalism can
be reduced by the selection and maintenance of appropriate materials . Permanent program
elements such as signs and benches should be constructed with durable materials and
firmly anchored in their desired locations. When budgets allow, select large plant
materials that are more difficult to remove and are not easily damaged. If a number of
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plant materials die or are damaged , remove or replace them as soon as possible to be
certain that the enhanced area does not appear vandalized . An enhanced area that is
vandalized or appears to be so may invite additional vandalization .
When possible the enhanced area should be visible from the school building and
adjacent roadways . While it is advisable to keep students away from heavy vehicular
traffic, a highly visible enhanced area may help protect such an area . Lighting within the
enhanced area may also help reduce destructive behavior during the evening hours making
the area more visible from neighboring areas .

Size Recommendations . The size of an enhanced area of a school site can be
determined by defining the amount of space needed to accommodate program elements
and the amount of space available for enhancement. Use the composite analysis model to
determine the size of the areas available for enhancement. Every school site will have
areas that are suitable for enhancement. The challenge is to select appropriate activities or
program elements for these areas .
For example, recent studies estimate that between 2.5 to 17.5 acres of vegetated
open space are necessary to support a diversity of bird species (Gotfryd and Hansell
1986). Based on this information a committee would need to consider enhancing at least
2.5 acres if they wanted to attract a diversity of bird species to the school site. On many
school sites there would not be enough space available to support a diversity of bird
species . On the other hand, enhancing one acre may attract more bird species than
presently visit the site.
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Although a committee may plan for the enhancement of a larger area it is
recommended that the initial enhanced area not exceed 10,000 square feet (One quarter of
an acre= 10,890 square feet or 1,011 square meters) . This size permits a diversity of
program elements while minimizing maintenance requirements (Schaefer et. al. 1993).
Once the initial enhanced area is in place and a maintenance regime established then
consideration may be given toward enlarging this area or enhancing additional areas in
order to meet program requirements .

Shape Recommendations . Shape refers to the configuration of the area to be
enhanced. Keep in mind that landscapes are made up of a mosaic of shapes . Straight lines
are usually an indication of man-made elements such as roads, power lines, buildings, and
parking areas . Naturally occurring boundaries, on the other hand, are usually curved and
are influenced by soil, water , and topography .
Review your composite analysis model to determine the shape of the areas
available for enhancement. The shape of the area available for enhancement and the
configuration of program elements within this area will affect the shape of the enhanced
area .

Plant Selection Recommendations. Understanding the needs of plants is essential
to ensure their maturity and survival. Elevation, microclimate , aspect, soil Ph, soil
fertility, soil humus content, and soil compactness all affect plant development. Determine
which plants or plant communities could exist on your school site by looking at the plant
hardiness zones (Figure 58), plant regions within the state of Utah (Figure 59), and
elevation (Figure 60) . Appendix A contains a list of plants by region, hardiness zone, and

J

126
elevation . Use this list as well as nursery catalogs to help select plant materials .

Plant hardiness zones. Plant hardiness zones help determine which plants will
mature and survive in a given area . Figure 58 identifies the plant hardiness zones of Utah .
Use the hardiness zones map of Utah to develop a list of plants that may be adapted to the
conditions of your school site.

Plant regions of Utah. Four regions and their associated vegetation have been
identified within the state of Utah representing similarities in geology , soils, and climate
(Nordstrom 1991). These regions include the great basin desert, the southwest desert ,
mountains and valleys, and canyons and plateaus (Figure 59). Within each region are
different plant communities consisting of plants commonly associated with each other
under certain growing conditions (Appendix A). Elevation and water cause different plant
communities to occur within the same region (Figures 60 and 61) (Nordstrom 1991).
Common plant communities that occur on school sites within these regions include
sagebrush , gambel oak-bigtooth maple, grassland , wetland , and riparian communities .
Detailed descriptions of each of these plant communities are provided in A Wildlife

Conservation
ManualForUrbanizin2
Areasin Utah(Johnson 1993).
Selecting plant materials or plant communities not indigenous to an area or that
cannot adapt to the conditions of a given site may reduce plant survival. Consider the
following reasons for selecting native plant materials :
1.

2.

Native plant materials are naturally adapted to the soil, rainfall, and sunlight
conditions making them more likely to thrive once established (Nordstrom
1991) .
Native plants require less maintenance than some exotic species
(Nordstrom 1991).
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3.

Native plants have the food base that wildlife species depend upon . Their
presence will attract wildlife that don't normally inhabit school sites
(Nordstrom 1991).

4.

Non-native plant species often lack the natural controls that keep their
populations in check . As they proliferate they choke out the native plant
species (Nordstrom 1991).
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Due to the natural dissemination of plant seeds by wind, water , and wildlife natural
areas have an appearance different from that of the manicured landscapes within urban or
suburban areas (Schaefer 1993). Studying the arrangement of plants within a natural
system provides the basis for selecting and arranging plants within an enhanced area of a
school site. One way to investigate the arrangement of plants in an undisturbed landscape
is to create a l O foot grid over such an area with stakes and string (Figure 62). This grid
will help locate plant materials in an undisturbed landscape so that the type and
arrangement of these plants can be duplicated on the school site.
Investigating the type and arrangement of plants within a desired plant
community could be done by teachers and presented to the students or by taking a
fieldtrip with the students . Photographs, slides, and maps of a desired plant community
will illustrate what the enhanced area of a school site could look like thus helping students
develop detailed plans that reflect the vegetation types and arrangement in an undisturbed
landscape (Figure 63) .
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Figure 63. Photograph of a Sagebrush Scrub Plant Community

Wildlife Habitat Restoration Recommendations. There are a number of sources of
information on wildlife habitat restoration . This section will describe a number of ideas
for enhancing wildlife habitat on a school site including pro viding for continuous
movement across the site, make habitat patches as large as possible , maximize vegetation
heterogeneity in selection and arrangement , vary tree spacing , maximize vegetation
volum e structure and diversity in all areas , maximize resource availability, incorpo rat e
specific habitat requirements of a particular wildlife species . Refer to A Wildlife
Conservation Manual for Urbanizing areas of Utah for a more detailed description of these
and other ideas for enhancing wildlife habitat on your school site.

Provide for continuous wildl(fe movement across the site . All the habitat areas on
the site should be linked when possible . Vegetated connections to natural areas adjacent
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to the school site are desirable. Take advantage oflinking opportunities presented by
irrigation canals, utility right-of-ways, roadsides , hedgerows, vegetation screens, and
bicycle and pedestrian pathways (Johnson 1993).

Make wildlife habitat patches as large as possible . Consolidate vegetated areas in
large enough parcels to be effective habitat areas. Recent studies estimate that between
2.5 to 17.5 acres of vegetated open space are necessary to support a diversity of bird
species (Gotfryd and Hansell 1986). Large, structurally diverse areas become habitat
"reservoirs" and can attract less-common species, increasing the variety of species that
students are likely to see on their school site (Johnson 1993).

Maximize vegetation heterogeneity in selection and arrangement. Heterogeneity
in vegetation refers to variety in spacing, size, age, and species. Suburban vegetation is
characteristically homogeneous : of uniform size, spacing, and with few species. It offers
little support for wildlife.
Plants should create the structural diversity of the communities that do or have
existed on the site. Clumps which include trees, shrubs, grasses, and forbs provide the
structure necessary to support a diversity of species. However plantings should not be
introduced where they would not naturally occur unless the site has been significantly
disturbed .

Vary tree spacing . For example, in addition to the typical "lollipop" tree plantings,
plant trees close together . Use trees that have multiple trunks or that have lower branches
that reach the ground . Select trees that regenerate readily or whose lower branches form
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a thicket. Observation of the forms and patterns of natural vegetation will provide a
valuable guide (Adapted from Johnson 1993).

Maximize vegetation volume, structure, and diversity in all areas. Eliminate lawn
area beyond what is necessary . Replace mown bluegrass turf with unmown grasses and
forbs, shrub masses, or plantings of ground cover, shrubs and trees .
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Figure 64 . Maximize Vegetation Volume, Structure , and Diversity .
Represent three vertical layers -- ground cover, shrub layer, and tree canopy -- in
woodland and riparian plantings (Figure 64) . Emphasize the shrub layer which is
frequently eliminated from urban vegetation . Additional structure may be provided by
rock piles, fallen leaf litter, downed branches , and irregularly-shaped plant materials .
Dead trees or branches offer innumerable wildlife and educational benefits, and should be
placed or retained in more naturalistic planting areas .
Diversity relates to structure as well as to plant species. More plant species can
fulfill more wildlife needs . However , excessive diversity is not recommended . Plants of
different species should not be placed as individuals, but rather as clumps or masses
(Johnson 1993).
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Maximize resource availability . Select plant species that offer the best food,
cover, and nesting possibilities for birds and animals. Food-producing plants should be
selected to ensure year-round food offerings. Foods that persist into winter are highly
desirable . Evergreen plants provide winter cover. Familiarize yourself with the wildlife
resource plants for your area . Often this information is available from a local Audubon
club, or from the State Division of Wildlife Resources (Adapted from Johnson 1993).

Incorporate specific habitat requirements of a particular wildlife species. A
further level of design detail may be pursued. This involves providing specific habitat
requirements for a certain bird or animal species. Depending on site conditions existing
before development, it may be necessary or desirable to maintain the habitat of a species
known to exist on the site, or to try to attract a certain species to the site . Division of
Wildlife Resources biologists can offer technical assistance for these situations ( Adapted
from Johnson 1993).

Developing a Detailed Plan
After developing a master plan and reading through the previous section on
enhancement considerations and recommendations the committee can begin developing a
detailed plan for the area selected for enhancement. Developing such a plan involves
selecting an area for enhancement, creating a base map for this area, investigating program
relationships, developing and evaluating alternatives, and establishing a preferred
alternative .
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Selecting an Area.for ~nhancement. Prior to developing a detailed plan the
committee must first identify the area or areas of the school site that will be enhanced.
Review your composite analysis model to determine which areas of the school site have
potential for enhancement (Green Areas) . Select a reasonable number of potential
locations and identify the positive and negative attributes associated with each area .
Identify the spatial requirements of desired activities and program elements and
determine whether or not these elements fit within the available space . If there are no
suitable areas for desired activities or program elements either do not include them or
reevaluate the constraints of the analysis models . An example of reevaluating the
constraints of an analysis model can be observed by looking at Figure 50. The analysis
criteria for this model states that areas within one hundred feet of heavily used vehicular
circulation routes should be red . Observe the northern most section of the Orchard
Elementary site has been identified as red because of its proximity to Odell Lane . After
further review this area was determined to be green since it is fenced in, negating potential
conflicts between vehicular circulation and children using this area of the school site for
education (Figure 66) .
To illustrate the selection and evaluation of potential areas for enhancement , three
areas have been selected and evaluated at Orchard Elementary (Figure 65) . After
evaluating each of the three areas with potential for enhancement on the Orchard
Elementary School site, area C was selected for enhancement for the following reasons :
1.

There is room for expansion.

2.

There are few conflicts with existing site uses.
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3.

This area is enclosed by a fence which may reduce vandalism and will
prevent conflicts between students and vehicular traffic on Odell Lane.

Creating a Base Map for a Detailed Plan. Prepare a base map of the area
selected for enhancement by measuring this area with a tape measure and transferring this
infonnation to the base map at a scale of I"

= I 0'-0" . The following should be included

on the base map for a detailed plan .
•

Existing vegetation or other features within the area selected for
enhancement .

•

A scale and directional north arrow.

•

Measurements to pennanent landmarks .

•

A IO' grid placed over the entire area selected for enhancement.
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water accessibility
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PO TENTIAL AREAS FOR ENHANCEMENT
POTENTIAL AREAS f OR ENHANCEMENT EXPANSION

Figure65. AreasWithPotentialforEnhancement.
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Figure 66 . Area Selected for Enhancement (Orchard Elementary) .

Graph paper is available at most drawing supply stores and may be helpful for
establishing a grid at 1" = 10'-0" and for creating a base map . The grid will help identify
the locations of plants and other elements that presently exist on or near the enhanced area
and will be used as a reference for planning, installation, and use .
One way to think about using a grid as a reference is to look at an activity in the
Project Wild Aquatic Education Activity guide entitl ed "Whale of a Tale ." In this activity
students are asked to draw the contents of a single cell within a larger grid . By drawing
the contents of each cell on the playground , students are able to draw a life- size
representation of a whale (Figure 67) . In the same way students and teachers can use a
ten foot grid to design, implement, and maintain an area of their school site .
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Figure 67 . "Whale of a Tale"

Investigating Program Relationships . During the program development phase
described in Chapter 3, the committee was directed to audit the activities and
programmatic elements that committee members would like to include on their school site.
This was intended to be a brainstorming exercise allowing the committee to generate ideas
defining how they would like to use their school site. Investigating program relationships
will describe how to analyze relationships between programmatic elements to determine
the best arrangement of program elements in the area to be enhanced . A relationship
diagram can be used to relate program elements to each other (Figure 68) . Develop and
evaluate a number of combinations of program elements . These diagrams will be helpful
when developing alternatives for a detailed plan.

143

ALTr:RNATM:A

ALTERNATIVE
B

ALTERNA
11VEC

Figure 68. Program Relationship Diagrams.
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Developing Alternatives . Once an area is selected for enhancement , a base map
has been prepared, and program relationships have been investigated, then students can
begin to generate alternatives that define how proposed program elements will be arranged
in this area . The following should be included for each alternative .
•

Graphic symbols representing program elements . These symbols should
express something of the character of the program elements (Appendix G) .

•

Labels to proposed program elements as indicated in (Figure 75) or labels
to areas where a given activity is expected to take place . For example,
you may label an area butterfly garden rather than naming each individual
plant within the butterfly garden . Keep in mind that when a preferred
alternative is selected you will need to know the types of plants and
materials needed within a given area .

•

Additional phases (if desired) .

Use the program relationship diagrams generated in the previous section to help
define the best arrangement of program elements . Attempt to fit the ideal program
relationship diagram to the site . Develop additional program relationship diagrams if
necessary to fit the program to the site. After positive relationships have been discovered
then more detailed alternatives can be generated . A graphics file has been provided in
Appendix G at a scale of l"

= 10'-0" to assist students with the development of alternative

detailed plans.
Develop enough alternatives to include all of the promising possibilities . Keep in
mind that the alternatives should respond to the goals and objectives, program, and site.
Evaluate the positive and negative attributes of each student generated alternative . Three
alternatives have been developed for area C (Figures 69, 71, and 73) on the Orchard
Elementary School site. These alternatives illustrate what an alternative and the
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evaluation of alternatives might look like. Note that these alternatives respond to a
different set of goals and objectives . For example, Alternative A focuses on establishing
variety of Utah Plant Communities, Alternative B focuses on restoring the site to what it
may have looked like prior to being developed, and Alternative C focusses on creating a
garden .

Selecting a Prefe"ed Alternative. In some cases an alternative may end up
becoming the preferred alternative. In other cases parts of alternatives will be combined
to become the preferred alternative . Once a preferred alternative has been discovered the
committee will be ready to implement the detailed plan. The next chapter describes how
to implement and maintain a detailed plan.
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MOUNTAINS-----

FOOTHILLS----

HIGH PLAINS---~
DESERT

RIPARIAN
WETLAND

<oO'

Figure 69. Alternative A: Plant Communities of Utah Concept.
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Positive
Attributes

Negative
Attributes

•
•
•
•
•
•

Exposes students to a variety of Utah plants .
Introduces students and people in neighboring areas to a different
urban aesthetic .
Encourages wildlife to visit the school site .
Plants from a variety to places may be difficult to establish on a
given school site.
Must use caution when younger students are working around the
pond .
A large number of native plants could increase the danger of fire .

Figure 70. Evaluation of Alternative A: Plant Communities of Utah Concept.
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NATIVE PLANTS

BRUSH PILE

BENCH

Figure 71. Alternative B: Historic Vegetation Concept .
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Positive
Attributes

Negative
Attributes

•
•
•
•
•

Help students better understand the place where they live .
Higher survival rate of plant materials since many of the native
plant materials will be adapted to the conditions of the site .
Improved wildlife habitat.
An increased number of native plants could increase the danger of
fire.
The conditions of the site may have been altered to the extent that
many of the native plants an no longer survive.

Figure 72. Evaluation of Alternative B: Historic Vegetation Concept.
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WILDLIFE HABITAT

NATIVE PLANTS ---

STORAGE

SHED

XERIC PLANTS

,._ __

HERB GARDEN

BUTTERFLY GARDEN

Figure 73. Alternative C: Garden Concept.

151

Positive
Attributes
Negative
Attributes

•
•
•
•
•

Students would be allowed to dig and plant. (Actively involved) .
Most gardening activities occur during the summer months when
students are not in school.
Supplemental water will be needed to establish and maintain
garden areas .
High level of maintenance will be required .
Less exposure to Utah plants .

Figure 74. Evaluation of Alternative C: Garden Concept.
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ANIMAL TRAGKll'IG PLOT
BRUSH PILE

-------/fJ

ilfill~.::::i<,,.~

LOG
STATION
BENCH
ROCK PILE

XISTll'IG f[NSE
~

Figure 75. Preferred Alternative .

EXISTING SIDEWALK
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CHAPTER VII
IMPLEMENTATION AND MAINTENANCE

At this point a number of important steps in the planning process have been
completed including the creation of a master plan that describes the educational and
enhancement potential of a school site, and the development of a detailed plan. This
chapter describes how to implement and maintain a detailed plan . Implementation
includes developing a plant schedule, developing a materials schedule, ordering materials,
inspecting plant materials on arrival, laying out the detailed plan, phasing, developing a
work schedule, photographing the process, and planting . Maintenance includes watering,
mowing and edging, pruning, staking and guying, wrapping the trunk, controlling weeds,
and fertilizing .

Implementation
Developing a Plant Schedule . Begin the implementation process by developing
plant schedule from your detailed plan . Prepare this schedule by using the following
procedure .
•

Develop a table with six columns across the top (Figure 76) .

•

Place the following labels in these columns; botanical name, common
name, quantity, size, cost/ plant, and subtotal (Figure 76) .

•

Determine the plant types needed by reviewing your detailed plan.

•

Write the botanical name and common name of each type of plant selected
for your detailed plan in the appropriate column .
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•

Determine the quantity of each plant type and place this number in the
quantity column of your plant schedule.

•

Determine the plant sizes for each type of plant on the detailed plan.

•

Determine from nursery catalogs the cost per plant. (The size of the plant
will affect the cost of the plant material).

•

Determine the subtotal by multiplying the quantity of plants by the cost I
plant. Enter this number in the subtotal column.

•

Determine the cost of plant materials for your detailed plan by adding the
numbers in the subtotal column of your plant schedule (Figure 76) .

Celtis reticulata

Netleaf HackbeITy

2

Pmnus virginiana

ChokecheITy

1

Acer grandidentatum

Big Tooth Maple

5

Quercus gamelii

Gambel Oak

10

Artemisia tridentata

Big Sagebrush

15

Chrysothamnus spp.

Rabbitbrush

3

Bromus tectorum

Chetgrass

Area in
sq. ft.

Elymus spp.

Wheat Grass

Area in
sq. ft.

Total
Cost
Figure 76. Plant Schedule.

Developing a Materials Schedule. Develop a materials schedule that identifies
materials needed to construct program elements as well as the quantity and cost of these
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materials (Figure 77). Materials schedules will be helpful when deciding how to phase the
project. Prepare a materials schedule by using the following procedure.
•

Develop a table with 5 Columns (Figure 77) .

•

Place the following labels in these columns; Program Element, Materials,
Quantity , Cost I Material, and Subtotal.

•

List desired program elements under Program Element.

•

List all materials needed to construct a given program element under
materials .

•

Determine the quantity of materials needed to construct a given program
element under quantity .

•

Determine the cost of materials needed and enter this number under cost I
material .

•

Multiply the quantity by the cost I material to determine the subtotal.

•

Add the subtotals of each material to determine the cost of each program
element.

•

Add the numbers in the subtotal column to determine the total cost for
materials for your detailed plan.
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Pathway

Mulch

Bird House

Wood

100'

Area in Sq. Ft.

Nails

Glue
Pond Liner

Pond

Rock
Filter
Benches

Wood
Bolts

Rock Pile

Boulders
Total Cost

Figure 77 . Materials Schedule.

Ordering Materials . Before ordering plant materials , the committee should gather
and review catalogs from a number of nurserie s or garden centers. Use the plant schedule
to determine plant type, size, and quantity needed. The stock at local nurseries may be
better adapted to the local climate and growing conditions then that of nurseries from the
Pacific Coast or Midwest (Johnson 1990). Plants adapted to the regional extremes of
temperature and precipitation and wind will have a much higher survival rate than those
only marginally adapted to these environmental conditions (Johnson et al. 1990).
Compare costs of each plant at each outlet. After becoming familiar with what
types of plants each nursery or garden center offers, telephone the nursery to find out
whether the desired plants are available, whether the prices are the same as indicated in the
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catalog , and whether they offer a discount for schools . When ordering plants, give the
nursery as much lead time as possible. This increases the likelihood of selected plants
being available when needed . Generally it is best to purchase plants early in the spring to
increase the likelihood of availability.

Inspecting Plant Materials On A"ival . Before planting begins, carefully inspect
each individual plant. Plants can be damaged when they are removed from the nursery and
transported to the site, loaded and unloaded, and while they are on the site prior to
planting. Any plants differing in size, age, species, or condition from what was ordered
should not be accepted and should be sent back to the nursery and refund or replacement
arrangements made.

Laying Out the Detailed Plan. Use string, wood stakes, colored flags, lime (lime
is used on football and baseball fields) or paint to transfer the ten foot grid drawn on the
detailed plan to its corresponding location on the school site. It may be helpful to number
the cells within the grid in order to more easily identify the location of proposed program
elements. For example, a student or adult volunteer could be instructed to put a stake in
the center of cell number seven. If a cell is labeled seven on the detailed plan and on the
school site it will be relatively easy to identify the desired location . After the IO' grid has
been laid out, locate each proposed program element by driving a stake with the name of
the program element at each proposed location. Stakes could also be color coded to
represent different program elements .
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Phasing. If the total cost for plants and materials exceeds your budget then the
implementation of your detailed plan should be carried out in phases . Phasing involves
carrying out the implementation of a detailed plan in stages and is influenced by time,
budget, number of volunteers or students , size of the enhanced area, and the availability of
materials . It will take time to find sources of funding to implement various phases of a
detailed plan. The budget will impact the extent of each stage of development. Planting
and materials schedules will help estimate the costs of materials . From these estimates the
committee can set realistic goals that define what program elements can be installed during
a given phase.

Developing a Work Schedule . The number of volunteers will influence the phasing
of a project . Some of the work can be accomplished by students during class time while
other work will require adult assistance (Schaefer et.al. 1993). Teachers have a good
idea of what the students are capable of doing and should make sure that the people
assigned to perform a specific task are capable of doing so. For example, shovels are
sharp and difficult for young children to handle~however , placing wood chips and
watering are jobs for all ages . Plan each work session carefully and use volunteer help
effectively. Create a work schedule that defines the work item, estimated number of
people , estimated time, and the materials needed to conduct a given task (Figure 78).
Include in the schedule time to clean up .
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Layout of area to be
enhanced

3 to 4 people
2 hours

measuring tape, stakes,
spray paint , lime

Install pathway
Remove existing grass

1 to 2 people
2 hours

tractor with landscape
blade

Mulch pathway

10 students
4 hours

wheel barrows, shovels,
mulch

Plant trees

depends on the number and
size of trees

trees , shovels, garden hose ,
stakes, wire , canvas
webbing, mulch , wheel
barrows

Plant shrubs

depends on the number of
shrubs

shrubs, shovels, garden
hose, mulch, wheel
barrows

Features

depends on the number and
types of features (benches,
inter retive si ns)

depends on the feature

Figure 78 . Work Schedule.

Photographing the Process. Capture the installation process on film. The changes
that will take place from the initial installation to many years latter will be amazing.
Photographic documentation will provide a visual history of the growth and development
of enhanced areas of the school site.

Planting Instructions
Planting Trees and Shrubs. Landscape trees and shrubs can be obtained in three
basic types: bare-root, balled and burlapped, or container grown. Each type has its own
advantages and disadvantages and none is ideal for all situations. With all three an
adequate root system is required. A good rule of thumb is that the root system should be
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IO to 12 inches in diameter for every inch of stem caliper ( diameter at ground-line just
above any basal swell). Therefore , a 3 inch caliper tree should have a 30 inch to 36 inch
wide root ball as a minimum. Root ball depth is not as critical as width but should be
larger for larger trees (Adapted from Kuhns 1994).

Bare-Root . Bare-root plants are dug with no soil around the roots and may only
have a few coarse , woody roots attached . They are inexpensive and light weight, but they
can be difficult to find and their exposed roots must be kept moist. However since they
are inexpensive and light weight, they will be easier for young children to handle. Bareroot trees and shrubs may be the best choice if a larger number of the same species is
planned for a given area . Bare-root deciduous trees should be a caliper size smaller than 2
inches and bare-root evergreens should be very small (less than 2 feet tall) . Bare -root
trees should be planted in the spring when the plants are dormant (Adapted from Kuhns
1994) .

Balled and Burlapped. Balled and burlapped (B&B) plants are dug with a ball of
soil intact around their roots . The root ball is tightly wrapped with burlap held in place
with twine, nails, and possibly a wire basket. More roots are contained in the root ball so
transplant shock is reduced. Rough handling, though, can break roots and make them lose
soil contact, so handle these trees with care . B&B plants are much more expensive than
bare -root trees and are much heavier making it difficult for young children to handle them.
Compared to bare-root plant materials B&B plant materials have a better chance of
survival (Adapted from Kuhns 1994). Since B&B plants are generally larger they may be
less likely to be removed or otherwise damaged on the school site.
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Container Plants . Trees and shrubs are sometimes grown and sold in pots of
various types and sizes for convenience and to avoid root loss during transplanting.
Container-grown trees are normally more expensive and heavier than bare-root but less
than B&B. Round pots can cause roots to circle which can cause girdling roots later in a
tree's life. Such roots should be cut or straightened at planting time. Trees in containers
should be well-rooted without being root-bound. Avoid buying bare-root trees that have
recently been potted and are not well rooted. Such trees may transplant well but are more
expensive than they are worth (Adapted from Kuhns 1994).
Tree Spaded. A tree spade, a large machine that cuts roots and soil so the root
ball can be wrapped, is often used to dig B&B trees in the nursery . Some landscape
contractors also move trees to the site and transplant them with the tree spade into a hole
previously dug by the tree spade . These trees can be treated similarly to a B&B tree, but
make sure that the gap between the root ball and the hole is closed so roots can grow out
into the native soil (Adapted from Kuhns 1994).
Season to Plant . Trees are best planted when they are still dormant with tight,
unopened buds in early to mid-spring after the soil has thawed . Moderate temperatures
and good soil moisture in the spring help trees get established . Fall planting also works
well for many species, though watering will be critical if the fall is dry. Summer planting
of B&B and container plants can be done successfully, though hot temperatures, dry
conditions, and non-dormant trees make good care especially important and survival less
sure . Bare-root trees should only be planted in spring while still dormant (Adapted from
Kuhns 1994).
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Digging the Hole . Dig your planting hole much wider than the root ball with
sloping sides~ a hole at least 3 times the root ball width is best (See Figures 79, 80 and
81) . The hole should be just deep enough so the bottom of the root ball can be placed on
undisturbed soil and the root collar will be at or above the level of the surrounding soil
(the root collar is a flared or swollen area on the base of the trunk where the root system
and trunk meet and where the soil contacted the trunk in the nursery) . Loosening the soil
in the bottom of the hole has been recommended in the past, but this allows the heavy root
ball to settle and sink, causing the tree to be too deep . The sides of the hole may become
glazed and smooth during digging in moist-clay soils, making root penetration difficult.
When this occurs , roughen the glazed surfaces and open up the soil pores and cracks by
picking at the soil with the tip of the spade or trowel (Adapted from Kuhns 1994).

Placing the Tree. Place the tree in the bottom of the hole onto undisturbed soil
with its stem vertical . Handle the tree by its root ball or container to avoid trunk damage .
Never drop the tree or you will loosen the root ball and break roots . Make sure that the
root collar is at or above the surrounding soil grade . Remove packing materials from the
root ball. Ropes and wires that surround the trunk or root collar should always be
removed or they will eventually girdle the tree . Roots must quickly grow from the root
ball into the surrounding native soil for the tree to survive . Though untreated burlap
breaks down fairly quickly in the soil, treated burlap and some types of pots break down
too slowly to assure adequate root growth out of the root ball. Therefore, if the root ball
or potted root system is strong and firm, all packing materials should be removed,
including pots, wire baskets and burlap . If the root ball is broken and loose, remove these
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materials carefully and only to the extent that the root ball holds together . Backfilling as
these materials are removed may help keep the root ball intact. Any left over burlap or
potting material should be slit in several places to allow roots to grow through . It is less
important but still desirable to remove packing materials left underneath the rootball.
Cleanly cut any circling or damaged roots that are exposed at this point to promote root
growth.
Place bare-root trees with their root collar positioned as mentioned above and with
the root system spread out in the flat-bottomed hole or over a shallow mound constructed
in the bottom of the hole. Do not bend or kink roots to make them fit. If roots are too
long for the hole either dig the hole wider and deeper or, as a last resort, cut off some root
length with sharp hand pruners . Also cleanly cut any crushed , tom or otherwise badly
damaged roots (Adapted from Kuhns 1994).
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Figure 82. Planting Detail: Tree Staking Diagram.

Backfillin g . Fill the hole with the original native soil. This is the soil the tree must
ultimately move its roots into in order to survive. Large rocks can be removed when
backfilling. Up to 25% by volume of composted organic matter can be mixed in with the
backfill soil if it has a very high clay content and is difficult to work. Otherwise no other
soil amendments should be added . Polyacrylamide gels (water absorbing polymers) added
to the backfill at planting time have been shown to have no significant effect on tree
survival or growth.
Break up large clods when backfilling and pack the soil occasionally to remove air
pockets. Pack the soil by hand or lightly by foot to avoid over-compaction . Straighten
the tree and keep its root collar at the right level as you backfill. Add and pack the soil
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until it is even with the surrounding soil level and the root collar. If a plant is intentionally
planted shallow, mound the soil up to the root collar or root ball. No roots should be
exposed when backfillingis complete. Water right after backfillingto settle the soil and
remove air pockets. Additional soil can be placed where settling occurs, but no packing
should be done after the soil is wet (Adapted from Kuhns 1994).
Mulching . Mulch with wood chips or other course organic material around the

base of newly planted and existing trees and shrubs to increase root and tree health while
reducing watering. weed competition, and soil compaction. Mulch should extend several
feet from the trunk (wider is better), should be 3 to 4 inches deep, and should be renewed
as it breaks down. Keep mulch a couple of inches away from the base of the trunk to
avoid root or trunk decay. Air tight plastic sheeting and rock beds should
not be used around trees. Porous weed barriers of woven or matted plastic can provide
effectiveweed control, but can be difficult to install and maintainand are not much more
effectivethan an adequate organic mulch layer.
Annuals, Perennials, and Groundcovers. Where extensive planting of annuals,

perennials, or groundcovers will occur, it is best to prepare an entire bed. This will ease
installation and allow for faster spreading. Rototil or shovel the bed area to a depth of 6".
In sandy soils mix soil with 2-3" of organic matter for improvingmoisture and nutrient
retention. Rake the bed to create a smooth surface.
Seeding . Those areas designated to be planted or seeded should either be stripped

of their sod or disked during site preparation to remove exotic grasses and to reduce
competition for water and nutrients. Check your seed source for the most appropriate
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time for seeding . The seed may be applied either mechanically or by hand. In either case
sow the area with half of the recommended rate going in one direction, and then adjust the
direction by 90 degrees and apply the other half Lightly mulch the seeded area with hay
or straw and then water with a fine spray to avoid disturbing the seed. Keep the soil
continually moist but not excessively wet until seedlings mature and their root system
develops .
Do not plant seeds of tender annuals until the danger of frost has passed . After
seedlings are established, thinning may be required. During the winter months, students
may sow seeds in a pot or planter box of potting soil, spreading the seeds thinly over the
soil and covering them lightly with potting soil. After the seedlings have developed two or
three leaves, thin the seedlings out by removing every other plant and planting it in another
location. Later, or at the time of thinning, transplant the annuals or perennials into the
outdoor classroom.

Additional Information. For more information contact your local County
Extension office, the library, local nurseries or garden centers, local Tree Utah chapter or
a local arborist. Be sure that sources of information are up-to-date and familiar with the
latest research on landscape trees and shrubs. Much of what was recommended for trees
in the past has turned out to be unnecessary or even harmful to trees, so remaining current
is very important (Adapted from Kuhns 1994).

Maintenance
A good maintenance program is essential to both the initial and long term success
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of an outdoor classroom. The first few weeks are the most critical time in the life of the
plant materials introduced onto the school site. This is a time when mortality rates are at
their highest. Three general factors lead to plant loss at this time (Shaeffer. et. al. 1993):
•

drought.

•

a weakened condition of plants form the shock of being moved and
replanted .

•

an increased susceptibility to vandalism and theft .

Therefore, closely monitor the plants in the enhanced area during the first few
weeks. Pay close attention to moisture needs . Use caution when moving through
enhanced area so as not to accidentally injure the new plants. Quickly repair all damages
caused by vandalism and replace plants that have been severely damaged or stolen . Any
sign of disrepair or neglect in the ecosystem will usually invite more severe and costly
damage .

It is important that the maintenance of the outdoor classroom becomes a part of its
use . One way to achieve this is to create a management plan that will incorporate the
guidelines presented here into the use of the enhanced area . Teachers should explore the
possibility of integrating the maintenance practices with educational activities on the
school site ..
The maintenance regime for the first year consists of ( 1) watering frequently at
first, then less frequently as the year progresses; (2) keeping mulch on planting beds and
on trails; (3) removing noxious or exotic plants; and (4) mowing only when and where
necessary . The following maintenance calendar outlines when to conduct various
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maintenance operations (Figure 83) . Carefully consider how the enhanced area will be
maintained during the summer when school is not in session .

LANDSCAPE
MAIN1[NANCE

OPERATIONS

MAINTENANCE CALENDER
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Figure 83. Landscape Maintenance Calendar .

Watering. Water thoroughl y at planting time and for a year or two after
transplanting until a good root system is established . Water should be applied not only to
the planting area, but also to the soil surrounding the hole so roots can grow out. It is
possible to over-water a tree, especially in poorly drained soils. AH landscape trees should
be watered regularly during periods of severe drought. Exclude routine blanket irrigation
from the enhanced area to help curtail the establishment and proliferation of weedy
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species . Once the outdoor classroom is established , provide water only to individual
plants to restore their health or to accelerate their growth rate ( Adapted from Kuhns

1994) .

Mowing and Edging. Mowing activity on the edge of the outdoor classroom or
within this area may be necessary for the following reasons :
•

Mowing can help to create a demonstration area for pioneer plant
coloniz.ation and subsequent wildlife colonization . Such an area should be
mowed once a year, preferably after plant flowering .

•

In a similar manner mowing can also help to simulate a fire condition or a
flood condition that many ecosystems require on a periodic basis.

•

Mowing can also rejuvenate areas of herbaceous species or low-growing
woody species -- its effect is to either stimulate new and hardy growth or
to terminate growth and thin the stand .

•

Finally, mowing can help create various edge conditions within and around
the enhanced area .

All mowing and edging activity must proceed with care . Many young plants will
be lost or damaged by inattentive maintenance practices . Keep a mulch area around the
base of each plant and do not use a "weed eater" to trim grass or weeds around woody
plants .

Pruning. Keep pruning to a minimum. Prune only under the following
circumstances :
•

As mentioned in the section on mowing, prune to rejuvenate older or
weakened plants. Such pruning will either create new and more vigorous
growth or will kill the plant and aid in thinning the stand. Such pruning
activity might simulate natural disturbances (Adapted from Schaeffer et al.
1993).
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•

Prune to thin out areas of dense growth . Remove exotic pest plants,
weaker plants, and pioneer species in stands where competition has become
harmful to the entire stand . Such pruning activity simulates a number of
natural responses such as foraging, natural selection and competition
(Schaefer et.al. 1993).

•

Prune to remove certain diseased plants or parts of plants that might
threaten other vegetation . All debris that are diseased should be removed
from the site unless examples can be used for educational reasons
(Schaeffer et .al. 1993) .

•

Prune dead or diseased limbs or trees that could pose a threat to the safety
of the children . Leave debris in place or stack to create a brush pile for
wildlife (Schaeffer et . al. 1993).

Staking and Guying . Stake newly planted trees only when wind is a problem
(Figure 80,81, and 83). Guy loosely to allow some stem movement, using canvas
strapping or similar materials around the tree to prevent trunk damage . Hose covered
wire often girdles trees . Remove all staking materials after 1 or 2 years . In heavily used
areas the presence of a couple of tall stakes may help to physically protect the tree even if
no guying materials are used (Adapted from Kuhns 1994) .

Wrapping the Tronk. If wrapping the trunk of a new tree, wrap corrugated paper
or other material from the base to one-half of the way up the trunk, overlapping as you go
and using masking tape at the top and bottom . Apply wrap in the fall after leaf drop and
remove each spring, repeating for no more than 2 or 3 years . Do not wrap trees with
trunks that will be shaded in the winter. Recent research, however, has shown that
wrapping trees may do as much harm as good (Adapted from Kuhns 1994).

Controlling Weeds. Control weeds by using a wide mulch bed several inches deep
and by pulling weeds or using directed sprays of herbicides as needed. Herbicides or weed
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killers that are taken up by roots should not be used since they may harm the tree . Keep
all weed killers off leaves, young bark, and sprouts coming from the base of the tree
(Adapted from Kuhns 1994).

Fertilizing . Do not fertilize at planting time since fertilizers can decrease root
growth and can cause the crown to outgrow the roots . No hormones, extracts, vitamins,
or other such formulas have been conclusively shown to stimulate root growth or help tree
establishment. Fertilizing should only be done after the tree has recovered from
transplanting, and then only if needed. This recovery can take 2 or 3 years longer with
larger trees . Large scale broadcasting of fertilizers is not desirable for two reasons . First,
it is not natural ; and secondly, pioneer species will have an unfair advantage . Natural
selection and natural succession will both become un-natural (Adapted from Kuhns 1994).

Using the Outdoor Classroom
Ideally, an outdoor classroom should be viewed as an extension of the regular
classroom . Students should become as familiar with their school site as they are with
books , computers, audiovisual aids, and instructional materials used in the classroom
everyday . When planning and designing educational activities, consider the school site as
an alternative to the traditional indoor setting . Over time, teachers will find that virtually
every life science topic addressed in their science textbook can be explored on the school
site. Additionally many of the standards and objectives in the Utah Core Curriculum could
be met through the use of a school site. Consider using the school site for other subject
areas including art, reading, writing and mathematics . Teachers should view the school
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site andneighboring areas as a living laboratory and take advantage of the limitless
educational opportunities it offers (Schaefer et.al. 1993).
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APPENDIX A. NATIVE AND INTRODUCED PLANTS OF UTAH
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Southwestern Desert Region
Trees
Plsnt Name

Height

Spread

Cat.claw Aca<..;a

20'

10-15'

DesertWillow
Chilopsis /inean s

25'

20'

3-6

Fremont Cottonwood

50-60'

50-60'

30 '

New Mexico Locust
Robinia neomex,cana

Pinyon Pine

Zonr

Elevation

Deciduous/
Evergreen

Other Comments

De<,;duous

Nect.ar for bees and buuerllies.
Forms thorny thick a.

4,000'to
9,500'

Del,;duous

Nectar for hummingbirds .
Profus.! pink flowers .

6-10

2,500'to
7,000'

Deciduous

Soft wood for nest cavities: perches
for large birds .
Briglit yellow fall leaf color .
Female tree produces cotton .

12-15'

4-6

4,000'to
8,500'

Deciduous

Small mammals and birds eat acorns;
imporumt winter cover.
Small , slow-growing stately tree.

25'

15'

3-4

4,000'to
8,500'

Deciduous

Nectar for bees, seeds for quail
and squirrls.
Pendulous lavender flowers in early
morning.

20'

15-20'

4-6

4,000' to
8,000'

Utah Juniper
Ju.mperus osteosperma

30'

25'

4-6

3,000' to
8,000'

Evergrem

Food and cover for birds and small
mammals . Attractive bark and sculptural
form .

Velva Ash
Frax,nu.s velu.llna

25-40'

20'

3-6

2.000' to
7,000'

Deciduous

Seeds for birds and small mammals
Doubtful commercial availability; may
have to grow from seedor cutting, but
an excellent tree.

Velva Mesquite

30'

20'

Deciduous

Nectar for bees; seedsare an important
food for birds. Briglit green foliage with 3-6"
long seedpods.

3-6 '

3'

5-9

3,500' to
8,000'

Dt!Ciduous

Sood for birds and small mammals. White
flowers in spring and feathery seedheads from
fall into winter.

4.9·

6'

3-6

3,000'to
9,500'

Deciduous

Important deer browse; fruit and seeds
for birds and small mammals . Ornamental
seeds and fall color.

4-10 '

4-10'

Evergreen

Nectar for bees: year-round cover for birds
and small mannnalN . Good screen Of'
windbreak .

8-16'

15-20'

Evergreen

Exce llent wintcr deer food ; fiuit and seeds
for birds and small mammals . Ornamental
spiraled

Acacia greggii

Populu.sfremont1i

Gambel Oak

Quercus gambel,i

Pinus edu.lis or
Pinus monophyUa

Evergreen Small mammals.jays, and other
birds cat pine nuts. Small. slow-growing trt!C
with picturesque form.

Prosopsi s glandulo sa

Shrubs
Apache Plume

Fallugia paradoxa

Bird1 leaf
Mountain Mahogany

c.ercocarpus monanus
Croosotebush

Larrea tridentata

Cur l-leaf
Mountain Mahogany

Cercocarpu., ledifolius

3-6

3.000'to
6,500'

seoos.
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Shrubs (Continued)
Plant Name

Height

Spread

Four-wing Saltbush

4-6'

4'

2-4'

4'

3'

3'

3-4'

4'

2-6'

Zollt'

Profuse fruit.~on female plants provide
excellent hird se>.!d.Roso-hued fruiL,.

3,000'to
7,500'

Evergreen

Seeds attract qual. Interesting shrub aooent.

2.000'to
6,500'

Deciduous

Late summer nectar for beesand butterllies.
Profuse fragrant purple flow= .

3-6

5,000'to
8,000'

Evergreen

Food and cover for quail and small
mammals. Reflective, silvery foliage.

4'

3-6

2,000' to
8,000'

Evergreen

Seeds and cover for birds and small
marrunal s. Excellerit ye llow fall color .

4'

4'

4-6

4,500'to
8,000'

Evergreen

Seeds and cover for birds . Lovely, feathery
foliage.

5-15'

10-15'

3-6

4,000'to
9,500'

Deciduous

Dense cover for wildlife. Attractive branch
color in winter.

4-8'

6'

4-6

4,500'to
8,000'

Evergreen

Food and year-round cover for birds , and
small mammal s.
Attractive evci-gre.ri shrub.

6'

3'

3-6

l,500'to
6,000'

Evci-green

Nectar for moths . Creamy white blooms.

2-6'

8'

3-6

3,500'to
9,000'

Dcx..iduous

Food and cover for growid birds , small
mammals and deer .
Red fruit; spectacular red fall color .

6-15'

10-15'

3-6

4,000' to
10,000'

Deciduous

Birds eat berries ; deer browse leaves. Showy
fragrant spring flowers, purpl e:berries , muted
fall leaf color.

1-3'

3'

2,500' to
8,000'

Deciduous

Important winter food for deer . small
mammals , and birds .
Profuse whispy white fruits from fall into
winter.

Vine

Vine

2,000'to
7,500'

Deciduous

Fruit for birds and small mammals;
bark foc nest material.
Colorful and aromatic fruit .

4-7

Da lea fremontii
Roundlcaf Buffalobeny

Sheph erd,a rotund,(olia
Rubba- Rabbitbrush

Chrysot hamnus nauseosus
Sand Sage

Artemisiafilifolia
Sandbar Willow

Salixexigua
Shrub Live Oak

Quercus turbine/la
Soap Tree Y ucx::a

Yucca elata
Squawbush Sumac

Rhus trilobata

Utah Sci-viceba-ry

Amela nchier utahensis

Wint.erfat

Other Conunents

Evergreen

Ep hedra nevadensis
Indigo Bush

DecidllOWII
Ever,:reen

2,500 ' to
8,000'

A triplex canescens or
A triplex polycarpa
Orem Monnon T ca

Elevation

Cera ro,des lanata

Vines
Canyon Wild Grape

Vitis arizonica

Grasses
Warm/
Plant Name

Cool
Season

Seedlni:
Time

Bunch
or Sod

Height

Drought
Tolerance

Alakali Sacaton

Warm

fall

Bunch

12-24"

Excellent

Wam1

Summer

Bunch and
Sod

12-18"

Excellent

Sp orobolus airoides
DlueGrama

Bouteloua gracilis
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Grasses (Continued)
Wann/

Plant Name

Cool
Season

Sttding
Time

Ga Ilda

Warm

Spring

lfilaria;ames11
Indian R iregrass

Bunch
or Sod

Height

Drought
Toleranet•

Bunch and

6-12"

Excellent

Sod
Cool

Fall

13und1

12-24"

Excellait

Wann

Sununer

!:lunch

12-24"

Excellait

Color

Bloom Period

Other Comments

Briglrt

All sununcr

Very drou~t tolerant and showy.

St1pa hymenoides
Sid.>-oats Grama

Bouteloua curtipendula

Flowers
Plant Name

He!tht

Desert Marigold
Baileya mu/Ciradiata

18-24"

Firecracker Ptnstemoo

24"

Roo

Spring I
early sununer

Attracts hummingbirds.

24"

Brilliant
purple

All sununer

StlllUling ornamental ;
attracts hunnningbirds .

24-36"

Red-orange

May to Sqitember

Very hardy; long blooming period.

1-6'

Pale goldm
yellow

June to
October

Moist sites .

36-48"

Cream/
pink

Spring /
early summer

Vary fragrant.. tubular flowers .

12-18"

Orange

Summer

J\1.1.ractshwruningbirds .

36-72"

Yellow

Late summer

Provides bird seedfor fall and
winter .

&"

Whitishpink

Spring /
early sununcr

Very drouglrt tolernnt, tou~ , and
fragrant ; attracts moths .

1-2'

Whitt>
pink

June to
August

Wid e spread oc'CUJ)yingman y plant
communities.

yellow

Penstemon eatoni
Four O'cl0<..'k

Mirabilis multiflora
Globemallow

Sphaera/oea species
Goldenrod

Solidago species
Palmer Penstemon

Penstemon palmeri
Skyrocket Gilia

Gi/ia aggregata
Swillower

f!eltanthus annuus
White-tufted Evening
Primrose

Oenothera caespitosa
Yarrow

Achil/ea milhfolium
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Great Basin Region
Trees
Deciduous/
Evercrttn

Other Comments

3,000'to
6,500'

Evergreen

Exc.:cllentwinta' deer food; fruit
and seeds for birds and small mammal s.
Small , slow growing tree .

6-10

2,500' to
7.000'

Deciduous

Soft wood for nest cavities ; nesting
cover ; perching for larger birds . Brigjlt
yellow fall color . Female
tree produ= cotton .

15'

4-6

4,000' to
8,500'

Deciduous

Small mammals eat acorns ; import.ant
winter cover for deer , and mamm als.
Small , slow growing tree.

40'

30-40'

3-7

4,000'to
8,000'

Deciduous

Soft wood for nest cavities.
Moderat~sized shade tree .

20'

25-JO'

4-6

2,000 ' to
8,000'

Evergreen

Small mammal s and other birds eat
pine nuts .
Slow growing pi<1uresque form .

30'

25'

4-6

3,000' to
8,000'

Evergreen

Food and cover for birds and small
mammals.
Interesting bark and rugged form .

2-4'

4'

J -6

4,500't o
10,000'

E vergreen

Food and oover for deer , elk, antelop e,
sag.: grouse . and other birds .
Y cllow flowers in fall on uprig]it stalks ;
aromatic foliage.

2-6 '

4'

3-6

3,500 ' to
9,000 '

Evergreen

Birds and small mammals eat seeds ;
important winter browse for deer , elk,
and antelope . Yellow flowers in spring.

15-20'

15-20'

2-7

4,500' to
9,000'

Deciduous

Fruit and nesting cover for birds .
Showy spring flowers . dark purple
fruit, red-orang e fall oolor .

6'

J-8'

J,OOO' to
8,000'

EVCl'gret11

Important winter deer browse .
Profuse, fragrant ligjit yellow flowers in
sununer ; long silky seed plumes in fall.

6-8'

3-4'

4,000'to
7,000'

Deciduou s

Browse for large mammals.
Fragrant . fem-like leaves; showy ,
long lasting flowers in mid-sununer .
Good in mas.~or as a screen.

4-6'

4'

2,500'to
8,000'

Evcrgreen

Food and oover for quail, native sparrows,
and small manunals .
Unique , rostH1ued fruits on female plants .

1-2'

5'

4,500'to
8.000'

Evergreen

Provides seeds for birds .
Delicate . silvery-gray foliage forms
dense mounds .

Plant Name

Height

Spread

Zone

ElrntJon

Curl-leaf Min.
Mahogany

8-15'

15-20'

4-7

50-70'

50-60'

30'

Cerocarpi1s ledifobus
Fremont Poplar

Populu s fr emontii

Gambel Oak

Q11erc11s gamb elii

Narrow leaf
Cottonwood

Populus angus/ifolia
Singlcleaf Pinyon

Pinu s monophy l/a

Utah JlUl iper

Juniperu s osteosperma

Shrubs
Big Sag e

A rtem1sia tnd entata

Bitta'brush

Purshia lridentata

Chok.echcny

Prunu s virginiana

Cliffrosc

Cowania mexicana

Fernbush

Chamaebatiana
m1/lefolium

Four-wing Sahbush

Alriplex canescens

Fringed Sage

Artemisia frigida

3-6

184

Shrubs (Continued)
Plant Name

Height

Spread

<,reasew ood

2-6'

4-6 '

2-4'

4'

2-6'

Zone

Elevation

Deciduous/
Evergreen

Other Conunents

3,500' to
9,000'

Evergreen

Food and covei- for jackrabbits ;
excellent year-round cover for small
mammals .
LigJit green foliage .

4-7

3.000'to
7,500 '

Evergreen

Seeds attract quail ; deer browse
foliage.
Unique shrub accent.

4-6'

3-6

2,000'to
8,000'

Eva-green

Seeds and coves- for 1i11131l
rnanunals .
Stunning golden flowers in fall.

4'

4'

4-6

4,500'to
8,000'

E vergreen

Seeds and cova- for birds and small
manunals .
Feathery ornamental foliage .

2-5'

3'

4-6

4,500'to
8,000'

Deciduous

Food and coves-for deer, elk., antelop e,
sage grouse and other birds eat seeds.
Aromatic foliage , yellow flowen. on spikes
in fall .

Squaw bush
Rhu s tri/obata

2-6'

8'

3-6

3,500'to
9,000'

Deciduous

Food and oova- for ground birds .
Red fiuit, spectacular fall color.

Winterfat

1-3'

3'

2,500' to
8,000'

Deciduous

Important winter food for deer, small
mammals , and birds .
Profuse whispy white fruits from fall into
wintcr .

Sa rcol>atus verm1culatus

Mormoo Tea

Ep hedra nevad ensis

Rabbit brush

Chrysothamnu s sp ecies
Sand Sage

A rtemtsia filifolia

Silva- Sagebrush

Artemisia cana

Ceratoides lanalu

Grasses

Plant Name

Wann /
Cool

Seeding
T~
Season

Bunch
or Sod

Height

Drought
Tolerance

Alakali Sacaton

Warm

Fall

Bwich

12-24"

Excellent

Cool

Fall or
Spring

Bunch

12-24"

Good

Cool

Fall

Bunch

12-24 "

Good

Cool

Fall or
Spring

Bunch

24-3 6 "

Excellent

Cool

Fall

Bunch

12-24"

Excellait

Warm

Late
Summer

Bunch

12-24"

Excellent

Cool

Fall or
Spring

Sod

12-24"

Excellent

Sp orobolus airoide s
Blubunch Wheatgrass

Elymus spec,osa
Desc:rt Needlegrass

Stipa spec,osa
Great Basin Wildry e

Ely mus cinereus
Indian Ricegra SS

Sripa hymenoides
Sand Dropseed

Sporob olus c,yptandru s
Western Wheatgrass

Elymus sp1catus
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Wildflowers and Forbs
Plant Name

Height

Color

Bloom Period

Other Comments

Arrow leaf Balsamrool
Balsamorhiza sag ltlata

16-30"

Yellow

Spring

Early season color, large plant .

Blue Flax
Linum /ewisii

24"

Blue

All sununer

Prolific bloomer ; spreads
rapidly-use only in large areas .

firecracker Penstemon
Penstemon eatoni

24"

Red

Sprin~
early summer

Attracts hmnmingbirds .

Globe.mallow
Sphaera/cea species

24-36"
orange

RedSept em her

Maysummer .

Vary hardy ; booms all

Goldenrod
Solidas_o se_ecies
Lupine
Lupinus species

1-6'

Pale golden
~ellow

July to
Octol=
Early
summer to

Moist sites.

12-24"

Dark
blueviolet

Attracts butterflies .

fall

Narrow leaf Indian
Paintbrush
Cas tilleja /inariaefo/ia

12-40"

Palmer Penstemon
Pemtemon palmer!

36-48"

Prairie Aster
Aster tanacetifolius

12-18"

Wasatch Pmstcmon
Penstemon cyananthu s

18-36"

Blue

Sunnner

Showy ornamental

White-Tufted Evening
Primerose
Oenothera caespllosa

8"

Whitishpink

Early
summer

Very drougllt tolerant and tougll ;
fragrant; attracts moths .

Yarrow
Ac hillea millefo/111m

1-2'

Whitepink

Jwiet o
August

Wide spread occupying many
plant communities .

Red

Sununer

Difficult to establish , but attracts
hununingbirds .

Cream/

Early
summer

Very fragrant. tubular flower.;.

Summer to

Blooms late into seasoo .

pink
Purple

fall
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Mountains and Valleys Region
Trees
Plant Name

Dedduous/
E"ngrren

Plant Name

Hright

Spread

Zont'

Elnation

Alder

30'

15-20'

2-6

4,500'to
10,000'

Deciduous

Seed, cover and nest sites for birds .
Small, omamental "cones" in spring
and attractive hark in winter.

30'

20'

4-9

4,500' to
8,000'

Deciduous

Food and cover for birds , small manunals ,
and d=-. Outstanding fall oolor .

70'

30'

2-7

8,000'to
11,500'

Evergreen

Cover for birds, small and large mammals;
food for grouse . Interelting blue-green foliage.

60-100'

30'

4-6

4,000'to
11,000'

Evergreen

Y ear-rOW1doover for birds, small and
large mammals .
Omammtal screen or windbreak.

DwarfMoW1tain Ash
Sorb us scopulina

12-15'

5-10'

4-8

7,500'to
10,000'

Deciduous

Fruit for birds . Showy white spring flowers;
clusters of red-orang e berries in the fall.

Gambel Oak

30'

12-15'

4-6

4,000'to
8,500'

Deciduous

Small mammals eat aooms; important winter
cover . Not hardy north ofOgderi.

40-50'

20-30'

3-6

6,000'to
11,500'

Deciduous

Attractive white bark, yellow fall co lor.

5-25'

10'

3-6

3,000'to
9,500'

Deciduous

Nesting cover and fruit for birds.
Attractive blossoms and fruit .

Subalpine Fir
Abies lasiocarpa

60-100'

20'

5-6

7,000'to
11,000'

Evergreen

Cover for birds and small mammals;
food for squirrels and grouse .
Exce llmt evergreen for tiglit spaoes .

Utah .hm iper

30'

25'

4-6

3,000'to
8,000'

Evergreen

Food and cover for birds, small mammal s.
Interesting bark and rugged, sculptural form .

5-20'

15-20'

3-6

5,000' to

Deciduous

Seed, oover, and nest sites for birds .
Excellmt winter form, branch oolor.

A/nus species

Big Tooth Maple

Acer grandidentatum
Blue Spruce

P,cea pungens
Douglas Fir

Pseudotsuga menziesii

Quercus gamhe/1i
QuakmgAspm

Populus tremuloides
River Hawthorne

Crataeg us doug/asii

Juniperus osreosperma
Water Birch

Betula occ,de nta/,s
White Fir

9,000'

<>tm-rComments

60-80'

25-30'

3-7

5,500' lo
7,000'

Ever gre61

Beautiful in mass or alone .

2-5'

3'

3-6

4,500'to
10,000'

Evergreen

4-10'

6'

3-6

3,000'to
9,500'

Deciduous

2-6 '

4'

3-6

3,500' to
9,000'

Evergreen

Seeds and oover for deer, elk, antelope, sage
grouse , and other birds . Silvery aromatic
folia e.
Important deer browse ; fruit and seeds for
birds and small manunals .
Ornamental seeds and fall oolor.
Birds and small mammals eat seeds; i~ortant
winter browse for deer. Yellow flowers in

6-12"

5-8"

3-6

5,500'to
8,000'

Deciduous

Abies conco/or

Shrubs
Big Sagebrush

A rtemi sia tridentata
Birch-leaf Min .
Mahogany

Ce rcocares

montanus

Bitterbrush

Purshia tridentata

rm
Blue Elderberry

Sambucus caerulea

Large quantities offruit for birds and
small mammals. Small white spring
flowers and sho~ dark blue fruit.
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Srubs (Continued)
Plant Nwne

Deciduous/
t:nrgrnn

Plant Name

Hel~ht

Spread

Zone

F.le,.ation

a1okedicny

15-20'

15-20'

3-6

4,500'to
9,000'

Deciduous

Fruit and nesting cover for-hirds. Showy
spring flowers, dark purple fruit. red-orange
fall color.

4-6'

4'

3-6

3,000'to
8,000'

Deciduous

Fruit for birds .
Yellow spring flowers , deep red
berries and red leaf color in fall.

3-6

6,000'to
10,000'

Evergreen

Red berries provide

4.500' to

Deciduous

Fruit for birds .
Spring flower.;, fall white berries ,
red twig,s ornamental in winter.

Prunus virginiana

Golden Currant

R1bes aureum

Kinnickinnick
Bearberry

12"

OtMr Comments

see,;

for birds, ~

-

Arctostaphylos uva-ursi
Red-osier Dogwood

10-15'

20'

3-6

Cornus sericea

9,500'

Rubber Rabbitbrush

2-6'

4-6'

3-6

2,000'to
8,000'

Evergreen

Seeds and cover for small mammals.
Stunning goldaJ flowers in fall.

10-15'

3-6

4,000'to
10,000'

Deciduous

Birds eat berril!S; deer browse leaves. Showy
fragrant spring flowers, purple h.:rries , muted
fall leaf color .

Snow berry
3'
Symphoricarpos species

5'

3-6

6,000' to
10,000'

Deciduous

Fruit for birds and small mammals .
White berries in fall and winter.

Snowbrush Ceanothus

1-3'

10'

3-6

2,000'to
7,000'

Evergreen

Cover for ground-loving birdsand small mammals;
also nectar, glossy leaves and spring flowers.

2-6'

8'

3-6

3,500'to
9,000'

Deciduous

Food and cover for ground birds and small
mammals. Outstanding fall color.

3-15'

15'

3-6

4,000'to

Deciduous

Cover for birds and small mammals .

4,000'to
9,000'

Deciduous

Year-round cover ; winter food for birds and
animals . Pink flowcrs in spring: ornamental
red hips from fall into winter .

Seeding
Time

Bun ch
or Sod

Height

Drought
Tolerance

Chrysotham nus nauseosus
Servioeheny

4-12'

Amelanchier alnifo/,a or
A. utahensis

Cea nothus velutinro
Squawbush

Rhus trilobata
Willow

Sa/ix species
Woods Rose

9,500'

2-6'

5'

3-6

Ro sa woodsii

Grasses
Warm/
Cool

Plant Name

Season

Bluebuncti Wheatgrass

Cool

Fall or
Spring

Bundi

12-24"

Good

Cool

Fall

Bundi

12-24"

Excellent

Cool

Fall

Bunch

12-24"

Good

Warm

Fall

Bunch

12-24"

Excellent

Cool

Fall or
Spring

Bunch

12-24"

Exce llent

Cool

Fall oc
Spring

Bw1ch

12-24"

Moderate

Elym11sspicatus
Indian R ioegrass

Stipa hymenordes
Prarie Junegrass

Koeleria macrantha
Sand Dropseed

Sporoho/us cryptandru s
Sandberg Bluegrass

Poa secunda
Sheep Fescuc

Festuca ovina
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Grasses (Continued)
Wann/
Sec,ding
Time

Cool
Plant Name

Season

Slender Wheatgrass

Cool

Cool

Bunch
or Sod

Hefjtht

Drought
Tolenml'e

Fall

Sod

12-24"

Moda-ate

Fall or
Spring

Sod

12-24"

Excellent

Elymus trachycau/us
Western Whcatgrass

E/ymus smilh11

Wildflowers and Forbs
Plant Name

Height

Color

Bloom Period

Otht'r Conunents

Arrow leaf Halsamroot

16-30"

Yellow

Spring

Early season color accent; large plant.

12-24"

Pwple

Summer

Showy, lllller-like flowers .

18"

Purple

Sununerto
late fall

Blooms late into season.

24 "

Ulue

Sununer

Prolific bloomer, spreads rapidly--usc
only in large area .

24"

Red

Spring I early
summer

Attracts hummingbirds .

1-6'

Pale golden
yellow

July to
October

Moist sites.

12-24"

Blueviold

Summer

Attracts butterflies .

2'

Pale yellow

Spring to
fall

Allracts butterflies

36-48"

Off-whit e/
pink

Early summer

Very fragrant, tubular !lowers .

24"

llluepurple

Early summer

Hardy ; easy to grow.

6-12"

White I
Yellow

Summer

Attracts bees; oooos
in fall and winter
for birds; forms matt.id ground cover .

72"

Yellow

Late sununer

Excellent fall bird seed.

18-36"

Blue

Spring I early
summer

Showy ornamental.

12-36"

Pink

Summcr into

Long blooming season.

Ba/samorhiza sagittata
Aspen Daisy

Erigeron speciosus
Asler

Aster species
Blue Flax

Linum lewisi1
Firecracker Penstemon

Penstemon eatonii
Goldemod

Solidago species
Lupine

Lupinus species
Milkweed

Asc/epias spec1ots
Palmer Penstemoo

Penstemon palmeri
Rocky Min . Penstanon

Penstemon cy ananthus
Sulpher Buckwheat

Eriogonum umbellatum
SlUlflower

Helianthus annuus
Wasatch Pensternon

Penstemon cyananthus
Wild Geranium

Geranium visos1ssim11m
Yarrow

Achillea species

fall
1-2'

Whitepink

June to
August

Wide spread occupying many plant
communities.

189

Canyons and Plateaus Region
Trees
Dttiduou!II
F.nrireen

Plant Name

Height

Spl't'ad

7_.one

Elevation

Gambel Oak

JO'

15'

4-{\

4,000' to
8,000'

Deciduous

Small mammals eat acorns; i~ortant
oover. Small, slow-growing tree .

40 '

30-40'

3-7

4,000'to
8,000'

Dec.~duous

Soft wood for nest cavities .
Moderat~sized shade tree.

20'

20'

4-6

4,000' to
8,000'

Evergran

Small manunals, jays. and other birds
eat pine nuts . Picturesque evergreen.

30'

25'

4-o

3,000'to
8,000'

Evergreen

Food and oover for birds and small mannnals .
Rugged, sculptural form.

Singleleaf A.sh
Fraxinus anomalus

20'

20'

3-o

2,000 ' to
6,000'

Deciduous

Seeds for birds and small mammals . Doultlul
commercial availability ; may have to start
from seedor cutting. but is an exoellmt tree .

Thinleaf Alda-

JO'

15-20'

2-6

4,500'to
10,000'

Deciduous

Soods. cover, and nest sites for birds ;
some mammals eat bark . Attractive
"cones" in i,pring

4'

4'

3-6

4,500'to
10,000'

Evergreen

Seeds and cover for Iker , antcl~e and birds .
Subtle . yellow fall flowers .

4-9'

6'

3-6

3,000' to
9,500'

Deciduous

Excellent winter deer food; fruit and seedsfor
birds and small manunals . Ornamental seed
heads and fall color.

6-12'

5-8'

3-6

5,500'to
8,000'

Deciduous

Excellent food plant for birds and small
mammals . Showy whit e flowers and blue
fruit .

IU-20'

15-20'

2-7

4,500'to
9,000'

Deciduou s

Fruit and nesting cover for birds . Showy
spring flowers, dark purple fruit, red-organge
fall leaf color .

6'

3-8'

)-6

3,000 ' to
8,000'

E vergrC>erl

lnlJ(lrlan1winier deerbrowse. Profuse , fragrant
light yellow flowers in summer; long seed

Quercus gamhe/11
Narrow leaf
Cottonwood

Other Comments
winter

Populus anguscifoba
Pinyon Pine

Pinus edulis or
P. monophylla
Rocky Mountain
Juniper or Utah
Juniper

Juniperus scopulorum or
J. osteosperma

A /nus ,ncana

Shrubs
Big Sage

Artemis,a tridenta/a
Birch leaf
Mountain Mahogany

Cercoca rpus montanus
Blue Elderberry

Sambu cus caerulea

Chokecherry

Prunus virginrana

Cliffrose

Cowania mexicana

plumes in fall.
Curl-leaf Mtn .
Mahogany

8-12'

12-15'

3-6

3.000' to
6,.500'

Evergreen

Cercoca rpus led1folius
Four-wing Saltbrush

spiraled seeds.
4-6'

4'

4-o'

4'

3-6

3'

3'

3-6

A lriplex canescens

Golden Current

Ribes aureum
Purple Sag<!

l'o/iomintha incana

Excellent winter deer food; fruit and

seeds
for birds and small mammals . Ornamental

2,.500'to
8,000'

Evergreen

Food and cover for quail, native sparrows.
and smaUmammals. R~uoo
fruits on female
plants.

3,000'to
8,000'

Deciduous

Fruit for birds . Yellow spring flowers, deep
red berries androo leaf color in fall .

Deciduous

Na1ar for bees and buttterflies .
Ulue I purple flowers all summer .
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Shrubs (Continued)
Deciduous/
Everirreo

Other Comments

Plant Name

Height

Spread

Zone

Elnation

Roundleaf Buffalobcrry

3-4'

4'

3-6

5.000' lo
8,000'

Evergreen

Fruit for quail. chipmunks , and squirrels .
Reflective, silvery leaves .

2--6'

4'

3--6

2,000' lo
8,000'

Evergreen

Seeds and cover for birds and small mammals.
Showy yellow flowers in fall .

J-4'

4'

4-6

4,500' to
8,000'

Evergreen

Seeds and cover for birds . Lovely . feathery
foliage.

5-15'

10-15'

J-6

4,000'to
9,500'

Deciduous

Daise cover for wildlife .
Attractive branch color in winter .

Squaw bush
Rhu.s trilobala

2-6 '

8'

J-6

J,500' to
9,000'

Deciduous

Food and cover for ground birds and small
manunals; deer and antelope browse foliage .
Red fruit ; spectarular red fall color .

Utah Serviceberry
Amelanchier utahensis

6-15'

10-15'

J--6

4,000'to
10,000'

Deciduous

Birds eat berries ; deerbrowse leaves. Showy
fragrant spring flowers, pwple berries , muted
fall leaf color, and inta-esting winter form.

WavyleafOak

4-8'

6'

4-6

4,000'lo
8,500'

Ever-green

Food and year- rOlllld cover for birds and small
m.anunals. Attractive ever-green shrub .

2-6'

5'

3--6

4,000 ' to
9,000'

Deciduous

Y ear-rowtd coves-; wintes-food foe birds and
animals . Pink flowers in spring; ornament.al
red hips from fall into winter .

1-J'

J'

2,500' to
8,000 '

De,,.,-iduous

ID1)0llantwinla- food for birds , small manunals
and deer. Profuse whispy fruits in fall.

2-J '

2-3'

1500'to
6,000'

Evergreen

Nect.ar foc moths . Creamy 1lower.i on
tall stalks.

Shepherd1a rotundifol,a
Rubber Rabbilbrush

Chry.rothamnus nauseosu s
Sand Sage

A rtem,sia filifoba
Sandbar Willow

Salixex igua

Quercus undulata
Wood's Rose

Rosa woodsii

Wimes-fat

Ceratoide s /anata
Yucca

3--6

Yucca harrimania e

Grasses
Plant Name

Wann/
Cool
Season

Seeding
Time

Bunch
or Sod

Height

Droucht
Tolerance

Alkali Sacaton

Wann

Fall

Bunch

12-24"

Excellent

Wann

Spring

Bunch
and Sod

6-12"

Excellent

Cool

Fall

Bwtdt

12-24"

Excellent

Cool

Fall

Bundi

24-36"

Excellent

Wann

Sununer

Sod

6-20"

Excellent

Wann

Fall

Bundi

12-24"

Excellent

Cool

Fall

Bundi

12-24"

Moderate

Sp orabolu s a,roides
Gallcta

! lilana Jamesi1
Indian Rioegrass

Stipa hymenoides
Needle and Thread

Stipa comata
Saltgrass

Dis tichlis spicata
Sand Dropseed

Sporobo lus crypta ndrus
Slwdes- Wheatgrass

Elymus trachycau/us
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Wildflowers and Forbs
Plant Name

Height

Color

Woom Period

Other Comments

Bee Balm

24"

Purple

All summer

All.rads beesand butlerllies .

36"

Orange

Summer

Altacts butterflies.

24"

Brilliant
purple

All summer

Stunning ornamental and favorite
of hummingbirds .

1-6'

Palegoldm
yellow

July to
October

Moist sites .

24"

Dark Bluevi old

Early to
mid-summer

Attracts butterflies.

18"

Purple

jwieto
October

All.rads butterflie,; .

36"

Pink/
purple

Spring to
sununer

All.rads bees.

24"

Bluopurple

Early summer

Hard y; easy to grow .

6-12"

Orange

April to
September

Flowers resemble small holl}'i1odcs.

4-10"

Yellow

Sununer

Flowers attract bees; seeds in fall and
winter for birds. Forms malted growtd
cover.

72"

Yellow

Late summer

Provides bird seed in fall .

8"

Whitishpink

Early summer

Very clrougtit tolerant and tougn ;
fragrant. Attracts moths .

1-2'

Whitepink

July to
August

Wide spread occupying many plant
commwiities.

Monarda species
Butterlly Weed

Asc/epias tuherosa
Four O'clock

Mirabilis multi/Zora
Goldenrod

So/,dago species
Lupine

Lupinus species
Prairie aster

Aster lanaceti(olius
Rocky Mtn. Beeplant

Cleome serrulata and
C. lutea
Rode y Mtn. Penstmion

Penstemon strictus
Scarld Globemallow

Sphaeralcea coccinea
Sulpher Buckwheat

Eriogonum umbellatum

Western Swtllower

He/ianthus anomalus
Whil~ufted
Evening Primr<>l'e

Oenothera caespitosa
Yarrow

Achillea millefolium
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Additional Landscape Plants
Trees
Plant Name

Height

Spread

7A>ne

Native/
Non -Nadve

Deciduous/
Evergreen

AmurMapk
Acer ginnala

15-IR'

15-IR'

2-8

Non-Native

Deciduous

Austrian Pine
Pinus nigra

50-60'

20--40'

4-7

Non-Native

Evcrgrocn

Uoxelder
Acei-ncgundo

30-50'

30-50'

2-9

Nun-Native

Deciduous

Bradford Pear
Pyrus calleryana

30-50'

20-35'

5-8

Nun-Native

Deciduous

Burr Oak
Quen:us macrocarpa

60-75'

70-80'

2-8

Non-Native

Deciduous

Common Bald Cyprus
Taxodum distichum

50-70'

20-30'

?-9

Noo-Native

Dediduous

Commoo Hackberry
Celtis occidwtalis

40-60'

40-60'

2-9

Non-Native

Deciduous

Crabapples
Malasspp .

10-30'

I0 -30'

4-9

Non-Native

Deciduous

Eastern Red Ceder
Junipcrus virginiana

40-50'

8-20'

2-9

Non-Native

Evi:rgreen

Eastern Redbud
Cercis canadwsis

20-30'

25-35'

4-9

Non-Native

Deciduous

Enlglemaon Spruce
Picea englemannii

40-100'

2-5

Native

Evergreen

English Oak
Qucrcus robur

75- 100'

75-100'

4-8

Non-Native

Deciduous

European Mountain
Ash
Sorbus aucuparia

20-40'

15-30'

3-7

Non-Native

Deciduous

Ginko
Ginko biloha

50-80'

30-40'

3-8

Non-Native

Deciduous

Golden Rain Tree
Koelreuteria paniculata

30-40'

30-40'

5-9

Noo-Native

Deciduous

Green Ash
Fraxi nu s penn .,ylvanica

50-80'

50-80'

3-6

Non-Native

Deciduous

Hedge Maple
Acer campestrc

25-35'

25-35'

5-8

Non-Native

Deciduous

Honey Locust
Gleditsia species

30-70'

30-70'

3-9

Non-Native

Deciduous

50-75'
Hor.echeslnut
Aesculus hippocastanum

40-70'

3-7

Non-Native

Deciduous

20-30'

15-25'

3-7

Non-Native

D.,c,;duous

Japanese Tree Lilac
Syringa rtticulata
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Trees (Continued)
Plant Name

Height

Spread

Zone

Natin/
Non-Native

Deciduous/
Everirttn

Japanese Pagoda Tree
Sophora japonica

50-75'

50-75'

4-8

Non-Native

no...;duous

Kentucky Coffee Tree
60-75'
Gymnocladus dioi<..'US

40-50'

3-8

Noo-Native

Deciduous

Limber Pine
Pinus flexilis

30-50'

15-35'

4-7

Native

Evt!rgreen

Little Leaf Linden
Tilia oordata

60-70'

30-50'

3-7

Noo-Native

Deciduous

Londoo Plan.: Tree
Platanus acerifolia

70-100'

60-80'

4-8

Non-Native

De<.;duous

Lodgepole Pine
Pin us contortB

35-50'

2-7

Native

Evergreen

Mulberry
Morusalba

30-50'

30-50'

4-8

Non-Native

Deciduous

Norway Maple
Acer p latanoides

40-50'

25-40'

3-7

Non-Native

Deciduous

NOl'WaySpruce
Picea abies

40-60'

25-30'

2-7

Non-Native

Eva-green

Ohio Buckeye
Aescu lus glabrn

20-40'

20-40'

3-7

Non-Nativ.:

Deciduous

Papt!r Birch
BduJa papyileru

50-70'

25-50'

2-6

Non-Native

Da.-iduous

Pecan
Carya illinoinsis

70-100'

40-75'

5-9

Non-Native

Deciduous

Ponderosa Pine
Pinus ponderosa

60-100'

25-30'

3-6

Noo-Native

Evergreen

Red Maple
Acerrubrum

40-60'

40-60'

3-9

Non-Native

Deciduous

R<XIOak
Quercus borealis

60-75'

60-75'

4-8

Ncn-Native

Deciduous

Russian Olive
Eleagrius angustifol ia

12-15'

12-15'

2-7

Non-Native

Dec,;duous

Scotch Pine
Pinus sylvestris

80-90'

30-60'

2-8

Noo-Nativc

Ever green

Silver Maple
Acer Saccharinum

50-70'

35'-50'

3-9

Noo-Native

0a.;duous

Sugar Maple
Acer saccarum

60-70'

40-50'

4-8

Non-Native

Deciduous

Sweet Gtun
60 -75'
Liquidambar styra1.iflua

40-50'

5-9

Non-Native

Deciduous

40-60'

25'-40'

4-8

Non-Native

Deciduous

Tree of Heaven
Ailanthus altisima
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Trees (Continued)
Plant Name

Hel1ht

Spread

Zone

l'\ative/
Noo-Nadve

Deciduous/
Evergrttn

Tulip Tree
Liriodcntron tulipfcra

70-90'

35-50'

4-9

Non-Native

Deciduous

Washington Hawthorn
Cratat..-gusphamopyrum

25-30'

20-25'

3-8

Non-Native

Deciduous

Western Catalpa
Catalpa sptX-;osa

40-60'

20-40 '

4-8

Non-Native

Deciduous

White Ash
Fraxinus Americana

70-IOO'

50-80'

3-9

Noo-Native

Deciduous

White Oak
Quer<.-usalba

50-80'

3-9

Non-Natiw

Deciduous

Shrubs
Plant Name

Height

Spread

Zom-

Nadve/
Non-Native

Declduou.,/
Evergrttn

Burning Bush
Euonymus alatus

5-10'

5-10'

4-8

Non-Native

Deciduous

Butterlly Bum
Buddleia davidii

5-10'

5-9

Noo-Native

Deciduous

Common JuniperJuniperus communis

2'

6'

3-6

Non-Native

Evergreen

Common Lilac
Syringa vulgiiris

8-15'

6-12'

3-7

Non-Native

Deciduous

Contoneaster
Contoneaster species

2-3'

6-8

Non-Native

Ev ergreen

Creeping Juniper
Jw1iperus hori:oontalis

12"

4-8'

3-4

Non-Native

Evt2"green

for.;ythia
Forsythia x intennedia

8-10'

10-12'

6-8

Non-Native

De<,;duous

Mockorwige
Philadelphus lewisii

I0-12'

10-12'

4-8

Non -Native

De...-iduous

Mugo Pine
Pinus Mugo

15-20'

20-30'

2-7

Non-Native

Evergreen

Ninebark
Physocarpus species

5-10'

6-10'

2-7

Non-Native

Deciduous

Periwinkle
Vinca minor

3-6"

3-8

Non-Native

De<-;duous

Priva
Ligustrum species

6-12"

6-8'

7-10

Non-Native

Deciduous

Shrubby Cin4uefoil
Potmtilla frutioosa

1-4'

2-4'

2-7

Native

Deciduous

Spirea
Spirea spa.;es

4-5'

4-5'

3-8

Non-Native

Deciduous
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Shrubs (ContJnuNI)
Plant Name

11e1,1it

Spread

Zonr

N2tive/

Deciduous/

Non-Native

Evergreen

4-8

Noo-Natiw

Evergreen

2--0

Native

Deciduous

Vihumam
Vihumam spec.~es

8-12'

West em Rasb...--rry
Rubus idaeus

4-5'

Western Sandd1erry
Pnmus hcsseyi

4-6'

4-6'

J--0

Non-Na tiv e

l)eciduous

Ya,;
Taxus species

2-3'

2-3'

4-7

Noo-Native

Evergreen

10-15'
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APPENDIX B. SOURCES OF MATERIALS AND SUPPLIES
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Plant Materials
Foulger Seed Company, 6999 S. 400 W., Midvale, UT 84047, 1-801-255-1131 .
Supplies wheatgrass, native grasses , and wildflowers.
Gobel and Son Warehouse, P.O. Box 203, Gunnison, UT 84634 , 7-801-528-7309 .
Supplies wheatgrass, native grasses , wildflowers, forbs, and native shrubs .
Granite Seed, 1697 West 2100 North , Lehi, Utah 84043, 768-4422 .
Supplies native and introduced seed, grass , forb, legume, wildflower, tree and shrub,
hydromulches, and tackifiers .
Intermountain Seed, P.O. Box 62, Ephraim, UT 84627, 1-801-283-4383 .
Supplies native shrubs, trees , grasses, and forbs.
Lone Peak Conservation Center , State Forest Nurseries, 14560 S. Prison R. Draper, UT
84020-9599 . Supplies plants only.
Maple Leaflndustries, 450 S. 50 E. Ephriam, UT 84627, 1-801-752-0247 .
Supplies native grasses .
Millcreek Gardens , 3500 South 900 East, Salt Lake City, Utah 84109, 487-4131 .
Mountain Valley Seeds and Nursery, 1798 N. 1200 E. Logan , UT 84321 ,
1-801-752-0247
Porter Lane Wholesale Nursery , 262 West 400 South, Centerville, Utah, 84014,
1-801- 298-2613, Supplies native and non-native shrubs, trees, and forbs.
Progressive Plants, 2161 East OakleafWay , Sandy, Utah, 84092, 1-801-942-7333,
Supplies and established plants and seed .
Red Butte Gardens and Arboretum, University of Utah, 390 Wakara Way, Salt Lake City,
Utah , 84108, 581-5322 , conducts a fall seed sale and a spring plant sale.
Steve Reagan Company, 4215 S. 500 W., Murray, UT 84115 , l-801-268-4596 .
Supplies native grasses, wildflowers, and turf grass .
Stevenson Intermountain Seed, P .O. Box 2, Ephriam, UT 84627 - 1-801-283-6639 .
Supplies native trees, shrubs, forbs, and grass seed.
Willard Bay Nursery , 7095 South Highway 89, Willard, Utah 84340 . 782-8984, 7231834.
For other retail nurseries in Utah, along the Wasatch Front, Contact:
Utah Association ofNurserymen and Landscape Contractors, Inc., 3500 South 900 East,
Salt Lake City, Utah 84106, 487-4131 .
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Science Resource Suppliers

•

American Association for the
Advancement of Science
Publications Promotion Department
1333 H Street NW
Washington, DC 20005
202-326-66

Publishes reference books on science
literature and AV materials for
children. Their publication "Science
education News" comes out 6 times
per year.

Accent Science
P.O . Box 1444
Saiginaw, MI 48605
517-799-8103

Aquatic sampling equipment, nets
core samplers, field biology
catalogs

Acorn Naturalists
17300 East 17th Street Suite J-236
Tustin, CA 92680
800-422-8886
714-83 8-4888

Hands-on science and environmental
education books, curriculum
materials and field equipment,
rubberized scat samples .

•

American Biological Supply Company
5819 NW 57th Way
GainesviHe, FL 32611-0270

Scientific supplies- entomological
and botanical supplies .

•

Association for Supervision and
Curriculum Development (ASCD)
1250 North Pitt Street
Alexandria, VA 223 14
703-549-9110

Publishes a variety of science
education books/documents

•

Ben Meadows
3589 Broad Street
Atlanta, GA 30341
800-241-1601

Field and lab equipment for
forestry , horticulture, wildlife
biology, botany, entomology etc .

•

The Biology Store
P .O. Box 2691
Escondido, CA 92033
619-745-1445

Labware , field study supplies,
specimens, charts, slides, etc .

BioQuip Products
17803 LaSalle Avenue
Gardena, CA 90248-3602

Scientific supplies - entomological
and botanical supplies.

•
•

•
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•

•

•

•
•
•
•

•
•

Carolina Biology Supply Co .
2700 York Road
Burlington, NC 27215
910-584-0381

Huge array of biological, chemical
and physical science supplies. Field
equipment , books , posters, models ,
specimens, etc.

Connecticut Valley Biological Supply Co.
82 Valley Road , P.O . Box 326
Southampton , Ma O1073
800-628- 7748

Science activity kits, hands-on
materials, science books , field
equipment.

Creative Teaching Associates
P.O. Box 7766
Fresno, CA 93747
209-291-6626

Lab resources for elementary
schools . Supplier of AIMS
materials

Cuisenaire Company of America, Inc.
10 Bank Street
White Plains, ~r' I 0606

Labware , field supplies, models
etc . Supplier of Addison Wesley
and Science Weekly

Delta Education
P.O. Box 915
Hudson , NH 03051 -0915
800-258- 1302
603-889-8899

Supplier for OBIS . Supplier for
SCIIS . Complete line of lab
supplies and equipment.

Discovery Scope, Inc .
P.O. Box 607
Green Valley, AZ 85622
800-398-5404

Hand-held microscope using
available light in classroom
and field.

Educational Instruments, Inc .
11 Robinson Lane
Oxford, CT 06483
203-888-1266

Field study supplies and labware
for all science disciplines.

ERIC/CSMEE Publications Office
1929 Kenny Road
Columbus, OH 43210-1080

Clearinghouse for Science, Math
and Environmental Education
publications

Flowerfield Enterprises
10332 Shaver Road
Kalamazoo , MI 49002
616-327-0108

Provides "worm-a-way"
composting systems
and live redworms.
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•

•
•
•
•
•

•

•
•

Forestry Suppliers
205 West Rankin Street
P.O. Box 8397
Jackson, NIS 39284-8397

Earth, life and environmental
science equipment for field,
classroom, and lab.

Frey Scientific Co .
905 Hickory lane
Mansfield, OH 44905
800-255-FREY (3739)

Science equipment, teaching aids
and curriculum programs .

General Supply Corporation
P.O. Box 937
Jackson,l\1S 39286-9347
601-981-3882

Equipment for field studies. Portable
test kits for sampling air, soil, and
water. Bags, compasses, lenses, and
microscopes, sieves, etc .

Grau-Hall Scientific
6401-6501 Elvas Ave.
Sacramento, CA 95819
800-331-4728

Science toys, books, specimens and
lab supplies for biology, chemistry
geology and astrology.

Hach Company
P.O . Box 389
Loveland, CA 80539
800-227-4224

Test kits, portable instruments,
labware and chemicals.

Hands On Science Outreach
4910 Macon Road
Rockville, MD 20852
301-881-1142

Hands on science program teacher's
guide.

Hubbard Scientific, Inc .
3101 Iris Ave. Suite 215
Boulder, CO 80301
800-446-8767

Equipment for the study of plants
animals, weather , geology, and earth
history .

Interpretive Publication and Resource
Center
P.O.Box310
North Stonington, CT 06359
800-321 -8725

Library of interpretive and
environmental education titles .

Kons Scientific Company, Inc .
P.O. Box 3
Germantown, WI 53022-0003
414-242-3636

Hands-on science materials including
models, audio-visuals, books, posters
and living materials.
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•

•
•

•
•
•

•
•
•

Leaming Alternatives, Inc.
2370 West 89-A Suite #5
Sedina, AZ. 86336
800-HANDS-ON

Supplemental hands-on materials,
kits, preserved specimens, biological
and lab supplies.

Learning Spectrum
1390 Westridge Drive
Portola Valley, CA 94025
415-851-7871
415-566-0165

Science on a Shoestring microscope
kits, and supplementary kits .

Let's Get Growing!
1900 Commercial Way
Santa Cruz, CA 95065
408-464- 1868

Lifelab science program, indoor
and outdoor garden supplies, books,
and projects .

MECC
6160 Summit Drive North
Minneapolis, MN 54430-4003
800-685-6322

Science Inquiry Collection for grades
2-9, investigating science concepts .

NASCO Modesto
P.O. Box 3837
Modesto, CA 95352
800-558-9595

Complete line of science teaching
aids. Equipment supplier for
Western Publishing.

National Education Association
NEA Professional Library
P.O. Box 509
West Haven , CT 06519
203-934-2669

NEA publishes a variety of books on
science education . Send for a
catalog .

National Teaching Aids, Inc .
1845 Highland Ave.
New Hyde, NY 11040
516-326-2555

Biological models, "science made
easy kits."

Nature Discoveries
389 Rock Beach Road
Rochester, NY 14617
716-865-4580

Breeder and supplier of butterfly
and moth stages. Supplier of
butterfly egg laying cages and
caterpillar rearing cages .

Putnam/Northern Westchester BOCES
200 Boces Drive
Yorktown Heights, NY 10598-4399
9 l 4-245-2700 ext. 349

The elementary science program :
3 7 units of instruction, teachers
guides and hands on kits for a class
of 30 students.
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•

•
•
•
•
•
•

•

Schoolmasters Science
745 State Circle
P 0. Box 1941
Ann Arbor, Mi 48106
313-761-5072

Distributor of teaching aids for life,
earth, and physical sciences,
including videos, overhead transparancies, charts, books, lab
equipment and experiential kits .

Science Kit and Boreal Labs
777 East Park Drive
Tonawanda, NY 14150
800-828- 7777

Science labeware, field equipment,
teacher developed, classrroom
tested products .

The Science Man Co .
(A Division of TSM Marketing)
4738 N. Harlem Ave.
Harwood Hts . IL 60656
708-867-4441

Supplementary K-12 materials
emphasizing process-oriented
science education . Unique
section of teacher resource books .

The Science Source
P.O. Box 727
Waldoboro , ME 04572
207-832-6344

Curriculum materials for grades K-12
Classroom kits in biology and
environmental science.

Silver Burdett Ginn
250 James Street CN 1918
Morristown, NJ 07960-1918
800-848 -9500

Science Horizon Classroom Kits,
including performance , assessment
equipment kits, creature kits, and
scientific method equipment kit.

Swift Instruments, Inc .
P.O. Box 562
San Jose, CA 95106
800-523-4544

Microscopes , binoculars, telescopes,
weather instruments .

Teacher's Laboratory, Inc .
P.O. Box 6480
Brattleboro, VT 05302
802-254-3457

Hands-on math and science materials
and equipment, supported by
instructional guides for teachers ,
grades K-8 .

Tennessee Valley Authority
Attn . Carol Davis
311 Broad Street
Chattanooga, TN 37402-2801

Set of two booklets on water quality
sampling equipment: one describes
professional equipment and
suppliers, the other has a do-it
yourself instructions .
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•
•

•

•
•
•

Uptown Sales
33 North Main Street
Chambersburg, PA 1720 I
800-548-9941

Insect collecting supplies, science
experiment books , posters, Usborne
books .

Ward's Natural Science Establishment, Inc . Field and lab supplies, materials
5100 West Henrietta Road
cross reference for most biology and
P.O. Box 92912
earth science texts.
Rochester, NY 14692-9012
Wind and Weather
P.O. Box 2320-ST
Mendocino , CA 95460
707-964-1284

Barometers, hygrometers,
anemometers, psychrometers , rain
gauges , cloud charts, etc .

Young Entomologist's Society, Inc.
1915 Peggy Place
Lansing, MI 48910-2553
517-887-0499

Buggy Bookstore catalog with
comprehensive selection of
invertebrate books, educational kits,
audio visuals, charts, etc .

Young Naturalist Company
1900 North Main
Newton, KS 67114
316-283-4103

Nature education kits - plant
identification and classification

Zephyr Press
P.O. Box 13448
Tuscon, AZ 85732-3448
602-322-5090

Science Series Leaming Packets ecology , entomology , geology, rocks
and minerals, etc.
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APPENDIX C. RESOURCE AGENCIES AND PRIVATE ORGANIZATIONS
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STATE ASSISTANCE
Utah Society for Environmental
Education
350 South 400 East
Suite G4
Salt Lake City, UT 84111
(801) 328-1549
(801) 595-1555 (Fax)
Department of Natural Resources
Division of Wildlife Resources
Project Wild Coordinator
1596 West North Temple
Salt Lake City, lIT 84116-3195
(801) 538-4719
(801 538-4709 (Fax)
Utah Division of Wildlife Resources
Native Wildlife Section
1596 W . Temple
Salt Lake City, UT 84116 -3154
(801) 538-4761
Utah League of Cities and Towns
Executive Director
136 East South Temple
Salt Lake City, UT 841 1 I
(801) 328-1901
State Arbroetum of Utah
Horticulturist
University of Utah
Building 436
Salt Lake City, UT 84112
(80 I) 581-5322

Department Head
Department of Landscape Architecture
and Environmental Planning
Utah State University
Logan, UT 84322-4005
(801) 797-0500
Utah Division of Parks and Recreation
1636 W . North Temple
Salt Lake City, UT 84116-3156
(801) 533-6011
Utah Division of State Lands and
Forestry
State Forester
355 West North Temple 3
Salt Lake City, lIT 84180-1204
(801) 538-5508
Utah Water Research Laboratory
Utah State University
Logan, lIT 84322-8200
(801) 797-3182
(800) 922-4693
(801) 797-3663 (Fax)
Urban Forester
Parks and Recreation
1965 West 500 South
Salt Lake City, UT 84101 -3496
(801) 972-7814
Department Head
Department of Forestry
Utah State University
Logan, UT 84322-5215
Department of Forest Resources
Forestry Extension Specialist
Utah State University
Logan, UT 84322-5215
(801) 797-4056

206
FEDERAL ASSISTANCE

USDA Forest Service
State and Private Forestry
Urban Forestry Coordinator
Regional Office,Federal Building
324 25th . Street
Ogden, UT 84401
(80 l) 625-5261
AsWey National Forest
Tree Trunk Coordinator (Fran Reynolds)
355 N . Vernal, Ave.
Vernal, Ut 84078
(801) 789-1181
Dixie National Forest
Tree Trunk Coordinator (Becky Rine)
82 North l 00 East
Cedar City, UT 84720
(80 l) 896-9233
Fishlake National Forest
Tree Trunk Coordinator (Max Reid)
115 East 900 North
Richfield, UT 84701
(801) 896-9233
Manti-La Sal National Forest
Tree Trunk Coordinator (Bill Broadbear)
599 West Price River Drive
Price, UT 84501
(801) 637-2817
(801) 637-4940 (Fax)
Uinta National Forest
Tree Trunk Coordinator (Lola Murray)
88 West 100 North
Provo, UT 84601
(801) 342-5137
(801) 342-5144 (Fax)

Wasatch-Cache National Forest
Tree Trunk Coordinator (Kathy Jo
Pollock)
8230 Federal Building
125 South State Street
Salt Lake City, UT 84138
(801) 524-5031
(801) 524-3172 (Fax)
Natural Resource Conservation Service
8105 Federal Building
125 South State Street
Salt Lake City, UT 84138
(801) 524-5064
Agricultural Stabilization and
Conservation Service aerial Photography
Field Office
P .O. Box 30010
2222 West 2300 South
Salt Lake City, UT 84130-001 O
(801) 975-3532
(801) 975-3532 (Fax)
U.S . Geological Survey
8105 Federal Building
125 South State Street
Salt Lake City, UT 84138
(801) 524-5652
U.S. Army Corps of Engineers
577 West 1350 South
Woods Cross, UT 84087
(80 l) 295-8380

Western Regional Environmental
Education Council WREEC
Boulder, CO
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PRJV ATE ORGANIZATIONS
American Nature Study Society
5881 Cold Brook Rd.
Homer, NY 13077
International Council for Outdoor
Education
P.O. Box 17255
Pittsburgh, PA 15235
National Arbor Day Foundation
100 Arbor Ave.
Nebraska City, NE 68410
National Science Teachers Association
1742 connecticut Ave. NW
Washington, DC 20009
National Trails Council
Box 493
Brookings, SD 5 7006
National Wildlife Federation
Naturescope
Ranger Rick
1400 Sixteenth St. NW
Washington, DC 20036-2266
1-800-432-6564
North American Association for
Environmental Education
P.O. Box 400
Troy, OH 45373
National Association of Conservation
Districts
1-800-825-5547

Project Leaming Tree
1250 Connecticut Ave. NW, Suite 230
Washington, DC 20036
(202) 463-2468
Sierra Club
730 Polk St.
San Francisco, CA 94109
The Wilderness Society
1400 I St. NW 10th. Floor
Washington, DC 20005
The Wildlife Society
5410 Gros Yenor Ln.
Bethesda, MD 20814
Natural Science for Youth Foundation
130 Azalea Dr.
Roswell, GA 30075
Children of the Green Earth
Box 95219
Seatle, WA 98145
National Gardening Association
180 Flynn Ave.
Burlington, VT 05401
American Forestry Association (AFA)
Executive Vice President
P .O. Box 2000
Washington, DC 20013
or
1516 P. Street, NW
Washington, DC 20005
(202) 667-3300

208
American Planning Association (APA)
Executive Director
1313 East 60th . Street
Chicago, IL 6063 7
(312) 955-9100
American Society of Landscape
Architects (ASLA)
Executive Vice President
4401 Connecticut Ave. NW
5th. Floor
Washington, DC 20008
(202) 686-2752
National Audobon Society
Audubon Adventures
613 Riversville Road
Greenwich, CT 0683 1
(203) 869-5272
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Level K
LANGUAGE ARTS

Standard 01: Students will learn to attend to verbal information .

LevelK
4000-01
Objt:etive O1:
Objective 02 :
Objective 03 :
Objective 04 :
Objectiv e 05 :

Listen to the person who is speaking
Follow one- and two-step directions.
Recall specific information .
Recall information in sequence .
Listen to literary selections read allow .

Standard 02: Students will share their thoughts in speech, using
Level K
vocabulary appropriate to age and situation.
4000-02
Objective O1 :
Enunciate sounds so others can understand what is said .
LANGUAGE ARTS

Objective 02 :
Objective 04 :
Objective 05 :

Speak with appropriate volume for the situation .
Sing short songs and recite short poems from memory .
Report events in sequential order .

LANGUAGE ARTS

Standard 07:

Level K

Students will share their ideas and experiences in
written form to be recorded by a scribe or themselves.

4000-07
Objective O1:
Objective 02 :

Record or dictate word s, sentences , storie s and experiences.
Shar e recorded event s with others.

MA TIIEMA TICS
Level K
~-01
Objective O1:
Objective
Objective
Objective
Objective

02 :
03 :
04 :
05 :

Standard 01 :

Students will apply mathematical concepts and skills
to solve problems they encounter in dally living.

Develop and apply problem-solving approach es to inve stigate and understand
mathematical content.
Formulate problems from everyday and mathemati cal situations .
Develop Strategies to solve a wide variety of problems
Verify and interpret results with respect to the original problem .
Acquire confidence using mathematic s meaningfull y.
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MATHEMATICS
Level K
5000-04
Objective
Objective
Objective
Objective
Objective

OI :
02 :
03 :
04:
05 :

Standard 04 :

Students will recognize the interrelatedness of
mathematical concepts within t~ field of mathemadcs as
well as throughout other discipllnes, especially as
they aooly to daily livin,t.

Link conceptual and procedural knowledge.
Relate various representations of concepts or procedures to one another .
Recognize relationship s among different topics in mathematic s.
Employ mathematics in other curricular areas .
Employ Mathematics in their daily lives.

MA THE MA TICS

Standard 06 :

Level K
5000--06
Objective OI :

Students will demonstrate an undentanding of numben
(number sense) u they apply to the students' everyday
world.

Construct nwnber meanings through real-world experiences and the use of physical
materials .
Demonstrate an understanding of our numeration system by relating patterning ,
counting , grouping , and place-value concepts . .
Develop nwnber sense and interpret the multiple uses of nwnbers encountered in the real
world .

Objective 02 :
Objective 03 :

Standard 09 : Studenn wW use geometry to explore the relationship of
Level K
objects in the world in which we live.
~000-09
Objective OI :
Describe , model , draw and classify shapes .
Objective 02 :
Investigate and predict the results of combining , subdividing and changing shape s.
MATHEMATICS

Objective 03 :
Objective 04 :
Objective 05 :

Develop spacial sense .
Relate geometric ideas to nwnber and measurement ideas.
Recognize and appreciate geometry in theworld .

SCIENCE

Standard 01:

Students wiU make observations using the five senses.

Level K
3000-01

Objective OI :

Objective 02 :
Objective 03 :

Identify the five sense s and communicate the kind of information that each sense provides .
1. Observe common objects and living things from the sUJToundingsusing each of
the five senses ; 2. Use appropriate language to report observations made through
each sense .
Make observations using a combination of senses and communicate observations .
I . Make observations about an object using more than one sense .
Use instruments to extend the senses .
I . Make observations using tools to extend the sense of sight and the sense of
bearing ; 2. Record and compare observations made using senses alone andthen
observations made assisted by instruments .
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SClENCE
Level K

Standard 02:

Students will use their senses to observe, describe and
categorize animals.

3000-02

Objective OJ:

Obseive , describe and categorize animals according to unique characteristics (e .g., shape ,
size , color , body coverings , where they live , how they move) .
1. Observe characteristics of animals (e.g., shape , color , body covering , where
they live , how they move) ; 2. AnalyLe different ways animals can be
categorized .
Identify basic needs of animals .
l. Name the basic needs of animals ; 2. Identify the unique structures that
help animals meel needs for food , air, waler , and sheller ; 3. Identify different
animal homes .
Compare and contrast young animals with mature animals of the same species .
I . Observe and report changes that occur as baby animals mature ;
2. Summarize how animals change as they grow and develop ; 3 . Compare
how different animals care for their young .
Describe and compare the use of senses in animals and humans.
1. Identify senses animals use ; 2. Compare and contrast how humans and
animals use senses .
Classify animals as they interact with people .
1. Identify animals that people rely on for food , clotbi.ng, companionship
transportation , etc. ; 2. Distinguish between wild and domestic animals ; 3.
Compare characteristics of animals that are good pets and contrast
characteristics of different pets .

Objective 02:

Objective 03 :

Objective 04 :

Objective 05 :

SCIENCE
Level K

Standard 03:

Students will observe weather and describe how seasonal
change affect living things.

3000-03

Objective O1:

Objective 02

Observe and record different weather conditions .
I . Use the senses to observe the weather each day over a period of time ;
2. Graph changes in weather over the period observed ; 3. ~Tibe
the
different type s of weather observed as the seasons change.
Observe and describe seasonal changes and communicate how those change s affect living
things.
l . Observe how plants look during different seasons ; 2. Observe how people
dress and behave differently based on seasonal changes; 3. Describe how plantr;
and animals respond to changes in seasons ; 4 . Gem:ralize from data the typical
weather for a season .

SOCIAL STUDIES
Level K
6000-01
Objective
Objectiw
Objective
Objective

OI :
02:
03 :
04 :

Standard 01:

Students will demonstrate the ability to use a variety of
listening, speaking, and thinking skills in completing social
studies activities.

Participate in group discussions.
Participate in group role-playing experiences .
Examine a variety of ideas.
Follow simple directions .
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SOCIAL STUDIES

Standard 03:

Level K
6000-03
Objective 03 :

Students will undentand
and map symbols.

basic geographic concepts

Identify map symbols used in the neighborhood andschool.

Students will develop observation skills vital to looking
at and discussing aesthetic form by identifying basic colon
and color families and comparing objects in terms of size,
1000-02
color, shape and Position.
Objective OI :
Point to a picture of an object and state its color.
Objective 02:
Point to an object and name its color family. Point to a picture of an object and name
VISUAL ARTS
Level K

Objective 04 :

Standard 02:

its color family .
Classify objects a "rough" or "smooth ," both by feeling andby viewing objects or pictures
of objects .

HEALTIIY
LIFESTYLES

Standard 04:

Students will learn that the environment can make a
difference in one's · health.

Level K
7000-04
Objective Ol :
Identify several reasons for keeping homes and school orderly and clean .
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Level 1
LANGUAGE ARTS
Level 1
4010-01
Objoctive OI :
Objective 02:
Objective 03:
Objective 04 :
Objective 05:

Students will listen to verbal information and demonstrate
literal understanding.

Listen to the person who is speaking.
Listen to information without interrupting .
Follow two- and three-step directions .
Recall specific information .
Recall information in sequence .

LANGUAGE ARTS
Level 1
4010-02
Objective Ol :
Objective 02 :
Objective 05 :
Objective 06 :
Objective 07 :
Objective 08:
Objective 09 :

Standard 01:

Standard 02:

Students will share their thoughts in speech, using
vocabulary appropriate to age and situation.

Enunciate sounds so they can he understood .
Speak with appropriate volume for the situation.
Tell how things look, feel, sound, taste, and smell .
Answer questions accurately
Ask questions to meet their needs.
Explain simple processes , activities , and experiences.
Stay on the topic when telling information or talking to others .

Standard 07: Students will express ideas and experiences in written
LANGUAGE ARTS
Level 1
form.
4010-07
Objective O1:
Develop ideas for writing .
Objective 02:
Write personal experiences, stories, etc .
Objective 03 :
Share written work with others .

MATHEMATICS
Standard 01 : Students will apply mathematical concepts and skills to
Level 1
solve problems they encounter in dally living.
5010-01
Objective OI :
Develop and apply problem-solving approaches to investigate and understand mathematical
content.
Formulate problems from everyday and mathematical situations.
Objective 02 :
Develop and apply strategies to solve a wide variety of problems .
Objective 03 :
Objective 04:
Verify and interpret results with respect to the original problem .
Objective 05:
Acquire confidence in using mathematics meaningfully .
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MA THE MA TICS

Standard 04:

Level I

5010--04
Objective
Objective
Objective
Objective
Objective

OI :
02:
03:
04 :
05 :

Link conceptual and procedural knowledge.
Relate various representations of concepts or procedures to one another .
Recognize relationships among different topics in mathematics .
Employ mathematics in other . curricular areas .
Employ mathematics in their daily Jives.

MA THE MA TICS
Level 1
5010-06
Objective OI :
Objective 02 :
Objective 03 :

Students will recognize the interrelatedness of
mathemadcal concepts within the field of mathematics as
well as throughout other disciplines, especially as they
apply to dally Uvtn2.

Standard 06 :

Students will demonstrate an undentanding of numben
(number sense) as they apply to the students everyday
world.

Construct number meanings through real-world experiences and the use of physical
materials .
Demonstrate an understanding of our numeration system by relating patterning ,
counting , grouping , and place-value concepts .
Develop number sense and interpret the multiple use s of numbers encountered in the real
world.

MA THE MA TICS

Standard 09 :

Level 1

Students will use geometry to explore the relationship of
objects In the world In which we Uve.

5010-09
Objective
Objective
Objective
Objective
Objective

01 :
02 :
03 :
04 :
05:

Describe , model , draw and classify shapes .
Investigate and predict the results of combining , subdividing , andchanging shape s.
Develop spacial sense .
Relate geometric ideas to number and mea surement ideas .
Recognize and appreciate geometry in the world .

MA THE MA TICS
Level 1
5010-10
Objective OI :
Objective 02 :
Objective 03 :
Objective 04 :

Standard 10:

Students will undentand that measurement is comparing
of objects with nonstandard and standard units such as
U.S. Common and metric.

Understand the attributes of length, capacity weight, area, volume , time , temperature
and angle .
Develop the process of measuring and concepts related to units of measurement.
Make and use estimates of measurement.
Make and use measurements in problem and everyday situations .
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SCIENCE
Standard OJ: Students will describe the characteristics and uses of air.
Level 1
3010-01
Objective OI :
Observe and measure the characteristics of air.
I. Measure the temperature of air; 2. Determine, through observation , that
air takes up space; 3. Describe air in their own words.
Objective 02 :
Demonstrate the effects of air on plants and animals.
I. Provide evidence that people need air; 2. Predict what will happen to
plants if air is to cold or to hot; 3. Compare how different animals get air;
4. Explain in their own words that plants need air to live.
Objective 03:
Explain the effects and uses of wind on people.
I. Explain in their own words that wind is moving air; 2. Provide examples
of destructive effects of wind on structures; 3. Construct a device that uses
moving air (wind) to function; 4 . Give examples of the ways people use wind.

SCIENCE
Standard 02: Students will describe the cbaracteristia and uses of
Level 1
water.
3010-02
Objective OI :
Observe and measure the characteristics of water .
I. Compare temperatures of water ; 2. Demonstrate in some way that water
has weight; 3. Use senses and then describe in their own words how water
feels, looks, or tastes .
Objective 02 :
Demonstrate the effect of water on plants , animals , and poople.
I . Plan an experimeut to show that plants need water; 2. Provide evidence
that animals need water; 3. Give examples of ways people use or need water ;
4. Provide examples of destructive effects of water.

Standard 04: Students will observe and categorize plants and plant
SCIENCE
parts according to similarities and differences.
Level 1
3010-04
Objective OI :
Investigate and report conditions that affect plant growth.
I . Experimeut to identify conditions that influence plant growth (e.g.,
amount of water, light, temperature , and type of soil); 2. Draw a picture
that reflects conditions for plant growth .
Observe and describe basic functions of plant parts in relation to the needs of the plant.
Objective 02 :
I . Draw a plant; 2. Explain the function of plant parts (i.e., stem, root, leaf,
flower, seed) in their own words ; 3. Describe how seeds change as they
genninate .
Categorize leaves, flowers, or seeds from a variety of plants and compare their
Objective 03 :
characteristics .
I. Develop and use ways of grouping leaves, flowers, or seeds ; 2. Justify
choices for grouping; 3. Add a new leaf, flower, or seedto an existing group;
4. Compare and record different ways to group plants.
Compare plants according to different ways they are used at home and at school.
Objective 04:
I. Observe and describe common uses of plants; 2. Group several plants
according to how people use them; 3. Compare and record different ways to
classify plants.
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SCIENCE
Standard 05: Students wiUobserve and describe basic components of
Level I
weather to the activities of plants, animals and people.
3010-05
Objective OI :
Observe andrecord daily changes and seasonal patterns in weather.
I . Observe and describe the basic components of weather; 2 . Record
characteristics of weather observed; 3. Graph daily differences in weather
conditions .
Objective 02
Investigate the effect of weather on the daily life of plants, animals and people .
I . Describe changes in appearance and behavior of plants and animals as the
weather changes ; 2. Compare and contrast activities of people in your
community during different weather conditions ; 3. Show how people and
animals adapt to changes in the weather (e.g., draw a picture, write a report ,
make a collage , etc.).

SOCIAL STUDIES
Standard 01: Students will practice a variety of listening, speaking,
Level 1
writing, and reading skills in completing social studies
6010-01
activities.
Objective OI :
Identify a logical sequence of tasks.
Objective 05 :
Describe possible solutions to problems in the family, school or neighborhood.
Objective 06 :
Participate in group activities and demonstrate respect for ballic values of all people .

SOCIAL STUDIES
Standard OJ: Students will undentand that where people live influences
Level 1
bow they live.
6010-03
Objective OI :
Identify the geographic features, climatic conditions , and natural resources of the local
area

Objective 02 :
Objective 03:

Demonstrate how geographic features, climatic conditions , and natural resources influence
how they live.
Name natural and man-made changes in their environment (i.e., lakes, volcanoes, reservoirs ,
highways .

SOCIAL STUDIES
Standard 04: Students will undentand beginning geographic
concepts.
Level 1
6010-04
Objective OI :
Identify map symbols which represent real things.
Objective 02 :
Identify themeaning of ~-ymbolson simple picture maps .
Objective 03 :
Identify the directions of north andsouth in relation to the North and South Poles.
Objective 05 :
Construct a simple map of the classroom.
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SOCIAL STUDIES
Standard 05: Students will undentand that individuab have unlimited
Level 1
wants but limited resources.
6010-05
Objective OI :
Define scarcity, and identify items that are scarce in the classroom.
Identify resources that are used to make the things we need or want.
Objective 03:
Define private property as things we own.
Objective 05 :

Students will develop skills vital to making art by
identifying cast shadows, showing facial expressions in
drawing, creating simple clay forms, mixing colon,
changing and comparing values, and comparing size
relationships of common objects or Uvin2 thin1s.
Identify and draw shadows cast by people and objects. (Any representation of
shadows is acceptable.)
Demonstrate that a given object is larger, smaller , or the same size as another object,
i.e., tree to house , or head to body.

VISUAL ARTS
Level 1
1010-01

Objective OI :
Objective 02 :

Standard 01:

Standard 04: Students will begin to undentand the role of community
HEALTHY
and the environment in health.
LIFESTYLES
Levell
5010..04
Describe ways that the environment affects health ; e.g., water , air, garbage .
Objective 01 :
Define the world pollution and describe various types .
Objective 02 :
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LEVEL2
LANGUAGE ARTS
Level 2
4020-01
Objective OI :
Objective 02 :
Objective 03 :

01 :
02:
03 :
04 :

Objective
Objective
Objective
Objective

02 :
03 :
04 :
05 :

The students will express ideas and opinions as they
increase their spoken vocabulary.

Standard 07:

Students will express ideas and experiences in written
fonn.

Generate ideas for writing .
Write personal experiences , stories , poetry , friendly letters , etc .
Recognize complete sentences.
Share written work with others.

MA THEMATICS
Level 2
5020-01
Objective 01 :

Standard 02:

Use vocabulary appropriate to the situation .
Contribute remarks or ask questions related to topics being discussed .
Explaining processes and activities or give sequential directions ; e.g. , how to play a game ,
where to find the principal's office .

LANGUAGE ARTS
Level 2
4020-07
Objective
Objective
Objective
Objectiw

Students will listen to verbal information and demonstrate
literal and inferential undentanding.

Listen to the person who is spt:aking .
Follow two- and three-step directions .
Retell specific details of information , such as sequence of events .

LANGUAGE ARTS
Level 2
4020-02
Objective OI :
Objective 03 :
Objective 04 :

Standard OJ:

Standard 01 :

The students will apply mathematical concepts and skills
to solve problems they encounter In dally living.

Develop and apply problem-solving approaches to investigate and understand mathematical
content.
Formulate problems from everyday mathematical situations.
Develop and apply strategies to solve a wide variety of problem s.
Verify and interpret results with respect to the original problem .
Acquire confidence using mathematics meaningfully .

Standard 09 : Students will use geometry to explore the relationship of
MATHEMATICS
Level 2
objects in the world in which we live.
5020-09
Describe , model, draw and classify shapes .
Objective OI :
Investigate and predict the results of combining, subdividing and changing shapes .
Objective 02 :
Objective 03:
Objective 04:

Develop spacial sense .
Relate geometric ideas to number and measurement ideas .
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MATHEMATICS
Standard 10: Students will undentand that measurement is the
Level 2
comparing of objects with nonstandard and standard
5020-10
units such as U.S. Common and metrjc.
Objective OI :
Understand the attributes oflength , capacity, weight, area, volwne , time , temperature,
Objective 02 :
Objective 03 :
Objective 04 :

and angle .
Develop the process of measuring and concepts related to units of measurement.
Make and use estimates of measurement.
Make and use measurement in problem and everyday situations.

SCIENCE
Standard 01: Students will compare changes and adaptations of plants
Level 2
and animals
3020-01
Objective OI :
Identify and compare changes in plants and animals make that are related to the seasons .

Objective 02 :

Objective 03 :

Objective 04:

l. Communicate ways animals adapt to seasonal changes; 2 . Model seasonal
changes in plants; Describe relationship between a seasonal change in plants and a
seasonal change in animals.
Compare ways that animals care for their young .
1. Identify how some mammals, insects, birds , reptiles , etc ., care for their
young; 2. Determine a general relationship between the number of offspring and
parental behavior .
Obseive and describe how plants and animals change during their lives .
1. Compare and contrast the life cycles of different plants ; 2. Compare
and contrast the life cycles of different animals .
Relate the structure of seeds to the ways they are dispersed.
l. Compare and describe different seeds ; 2. Describe seeds that are dispersed by
animals ; 3. Describe seeds that are dispersed by weather ; 4. Explain the role of
seeddispersal in agriculture ; 5. Predict the way a seedwould be dispersed based
upon its structure .

Standard 02: Students will gather data about properties of beat and
SCIENCE
Level2
communicate observations.
3020-02
Objective O1 :
Measure temperature and communicate observations .
I . Use a Celsius tbennometer to measure temperature ; 2. Observe , record,
and graph temperature changes over time .
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SCIENCE
Standard 03: Students will gather data about properties of light
Levell
and communicate observations.
3020-03
Objective OI :
Observe and describe different colors oflight.
I . Observe and communicate colors of rainbows , sunsets, and sunrises;
2. Communicate patterns of color that occur in nature; 3. Explain how humans
use colored lights to communicate.
Objective 02:
Describe how objects block light.
1. Demonstrate that light appears to travel in straight lines; 2. Create
shadows of various sizes and shapes; 3. Describe changes in a shadow during
the day; 4 . Describe different ways to change the shapes and sizes of
shadows.

SCIENCE
Level 2
3020-06
Objective OI :

Objective 02 :

Objective 03 :

Standard 06:

Students will investigate changes in rocks.

Observe and discuss observable characteristics ~frock.
I. Collect a variety of rocks from different locations and record where they
are found; 2. Make a list of different characteristics of collected rocks (e .g.,
hard vs. soft, shiny vs. dull, smooth vs. rough, single color vs. multi-colored).
3. Make an illustration of a rock that shows two characteristics.
Relate properties of rock to the uses of rock .
1. Discuss the lL'ieS of various types of rock ; 2. Contrast the ways different
rocks are used for different purposes ; 3. Discover and report an unusual use for
rocks .
Observe and list how rocks change due to elements in the environment.
I . Demonstrate how rocks are naturally broken down into smaller rocks ;
2. Explain how small rocks become bigger rocks naturally ; 3. nlustrate a
simple rock cycle .

SOCIAL STUDIES
Standard O1: Students will practice a variety of listening, speaking,
Levell
writing, and reading skills in completing social studies
6020-01
activities.
Objective OI :
Identify ways to resolve conflict when opinions differ.
Objective 02:
Participate in group writings, charts , diaries and letters .
Objective 03 :
Oiscuss alternative solutions to classroom problems.
Objective 05 :
Use a variety of resources to study their community .
Objective 06 :
Demonstrate that through group participation one develops citiz.enship/character
values .
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SOCIAL STUDIES
Levell
6020-0J
Objective
Objective
Objective
Objective

04:
06:
07:
08:

Objective 02 :
Objective 04:
Objective 05:

Standard 04:

Students will undentand that because change is constant,
life in any community diffen from the past.

The students will develop skill vital to making art by
creating drawings, showing objects in realistic context,
having a simple print making experience, and mixing
secondary and tertiary colon. .
Produce a picture with the sky color extending from the top of the picture down to the
Standard 01:

objects on the horizon .
Draw vertical objects , such as tree and chimneys, perpendicular to the ground line .
Use lines to describe the contour of objects and produce a pattern by repeating one or more
shapes.
Create prints by stamping or relief print methods .

HEALTHY
LIFESTYLES
Level2
5020-04
Objective Ol :
Objective OJ:

buic geographic concepts.

Identify some important local historical sites .
Tell about the history of their local community .
Describe different factors that influence change, in the community.

VISUAL ARTS
Level 2
1020-01
Objective OI :

Students wUIundentand

Find the directions of north , south , east , and west on a map.
Show the direction of sunrise and sunset.
Identify important sites of the community on an area map.
Describe bow geographic features vary in different conununities.

SOCIAL STUDIES
Level 2
6020-04
Objective 03:
Objective 04:
Objective 05:

Standard 03:

Standard 04:

Students will continue to undentand the role of the
community and the environment in health.

De scribe the ben efits of keeping homes , schools, and publi c buildings clean .
Describe how water , air, and land may be polluted , ways of keeping them clean and
and potential effects on health.
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LEVEL3
LANGUAGE ARTS
Level 3
4030-01
Objective
Objective
Objective
Objective

OI :
02 :
03:
04:

02:
03 :
04 :
05:
06:

OI :
02 :
03:
04:
05:
06 :

Standard 02:

Students will verbally express ideas, opinions, and
reactions in a variety of situations.

Express and support personal opinions about topics presented.
Respond to opinions expressed by others.
Explain how lo do something or tell about an event.
Answer questions accurately.
Ask appropriate questions when additional information is needed.

LANGUAGE ARTS
Level 3
4030-07
Objective
Objective
Objective
Objective
Objective
Objective

Students ,vill Hsten to verbal information and show
literal and inferential comprehension.

Pay attention lo the teacher or to others who are speaking or pn.-:senting.
Follow three- and four-step directions correctly.
Tell major points or sequence of events .
Respond to speakers; e.g., ask questions and make contributions .

LANGUAGE ARTS
Levell
4030-02
Objective
Objective
Objective
Objective
Objective

Standard 01:

Standard 07:

Students will express ideas and experience8 in written
form.

Generate and organize ideas for writing .
Write personal experiences , stories , poetry , etc .
Write letters and informative selections.
Expand thoughts in sentences by adding words and phrases .
Combine sentences to improve communication.
Share and respond to the writing of others.

Standard 01: Students "flillapply mathematical concepts and skills to
MATHEMATICS
l..eve13
solve problems they encounter In dally living.
5030-01
Objective OI :
Develop and apply problem-solving approaches to investigate and understand
mathematical content.
Formulate problems from everyday and mathematical situations .
Objective 02:
Develop and apply strategies to solve a wide variety of problems.
Objective 03:
Verify and interpret results with respect to the original problem .
Objective 04:
Acquire confidence in using mathematics meaningfully.
Objective 05:
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MATHEMATICS
Leve13
5030-04
Objective
Objective
Objective
Objective

OI :
02 :
03 :
04:

Students will recognize the interrelatedness of
mathematical concepts within the field of mathematics as
well as throughout other dlsclpllnes, especially as they
aooly to dally Hvin2.
Link conceptual and procedural knowledge .
Relate various representations of concepts or procedures to one another .
Employ mathematics in other curricular areas .
Employ mathematics in their daily lives.

MATHEMATICS
Level 3

Standard 04:

Standard 09 :

Students will use geometry to explore the relationships
of objects In the world in which we Hve.

5030-09

Objective
Objective
Objective
Objective
Objective

OI :
02 :
03 :
04 :
05 :

Describe , model , draw, and classify shapes.
Investigate and predict the results of combining, subdividing, and changing shapes .
Develop spacial sense.
Relate geometric ideas to nwnber and measurement ideas.
Recognize and appreciate geometry in the world.

MA THE MA TICS
Levell

Standard 10:

Students will undentand that measurement is the
comparing of objects with nonstandard and standard
5030-10
units such as U.S. Common and metric.
Objective O1:
Understand the attributes oflengtb , capacity, weight, area, volume , time , temperature
and angle.
Objective 02 :
Develop the process of measuring and concepts related to units of measurement.
Objective 03 :
Make and use estimates of measurement.
Objective 04 :
Make and use measurements in problem and everyday situations .

Standard 01: Students will explore ecosystems and discover
SCIENCE
Levell
relationships among Hving organisms and the nonliving
world.
3030-01
Objective OI :
Compare and contrast similarities and differences of various habitats .
1. Observe anddescribe a variety of habitats ; 2. Distinguish living and
Objective 02 :

nonliving elements of different habitats .
Identify the relationships among living organisms in a habitat.
I. Identify consumers , producers, and decomposers ; 2. Describe different
food chains within a given habitat; 3. Experiment to determine the effects
of habitat changes.
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SCIENCE
Level 3
3030-02
Objective OI :

Objective 02:

Standard 02:

Students will analyze the influence of people in
ecosystems.

Relate theeffects of technology on local ecosystems.
I. Identify the present and past role of humans as consumers in the local
community; 2. Predict a possible future for this ecosystem and explain the
prediction.
Investigate the impact of technology on resources .
I . Plan a project that involves taking action to address an issue related to the
use of resources; 2. Conduct a project that involves an action to address
an issue related to technology and the use of resources; 3. Report the results
of the project.

SCIENCE
Standard 03: Students will recognize various geological features
Level 3
and investigate geological processes.
3030-03
Objective OI :
Identify various geological features such as a mesa, mountains , streams, oceans , and
islands .
I. Describe a variety of geologic features ; 2. Build a model showing various
geological features ; 3. Interpret topographic maps to identify the geological
features represented.
Objective 02 :
Identify processes that form geological features .
I. Identify effects of erosion; 2. Describe the effects of earthquakes on
geologic features; 3. Describe the relationships between active volcanoes
and related geologic features.

Standard 01: Students will practice a variety of listening, speaking
SOCIAL STUDIES
Levell
writing, and reading ski.lh in completing social studies
6030-01
activities.
Objective OI :
Participate in a variety of activities such as creating stories that promote thinking and
problem solving skills.
Objective 02 :
Develop a model for making an effective solution to conunon problems.
Locate and use source/reference materials in the classroom, library and/or media
Objective 03:
center, community library, and other community resources .
Write original answers to current issues/problems .
Objective 04:

SOCIAL STUDIES
Level3
6030-03
Objective
Objective
Objective
Objective

OI :
02:
03 :
04 :

Standard 03:

Students will understand that people use natural
resources to meet their basic needs and these resources
must be protected and conserved.

Identify different environments in which groups live.
Illustrate ways groups use natural resources in the envirorunent to meet their basic needs .
Describe how groups modify the environment to use and increase the supply of resources .
Identify reasons for the location of a city.
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SOCIAL STUDIES
Level 3
6030-04
Objective
Objective
Objective
Objective
Objective

OI:
03 :
04:
05 :
06 :

Objective 07 :
Objective 08 :

Ol :
02 :
04:
05 :

Objective 06 :
Objective 08:

Students will undentand geographic concepts.

Identify land and water forms on a map such as islands, bays, lakes, etc .
Using a simple grid, show how a grid system works and identify local places on a map.
Use scales and legends on maps .
Use symbols for landscape features on a simple map .
Identify the differences between people-drawn boundaries andnatural boundaries (those
which follow natural features such as mountains or rivers).
Distinguish between towns, cities , states, countries, and continents using maps .
Using north as a reference , identify on a map, globe or with a compass the directional
tenns--left , right , north, south, east and west.

VISUAL ARTS
Level 3
1030-01
Objective
Objective
Objective
Objective

Standard 04:

Standard 01:

Students will develop skills vital to making art by creating
drawings that illustrate an undentanding of unity, simple
penpecttve concepts, cast shadows, and strategies for
startin2 a picture.

Create the appearance of depth by drawing objects smaller as they get farther away.
Illustrate how cast shadows fall away from the light source .
Draw distant objects more flat and with less detail.
Draw a picture in which the relative sizes of different subjects and their parts are
represented .
Produce a three-dimensional form and give attention to every possible view ; i.e., top,
bottom , and inside .
Use a variety of media and material s in implementing the objectives of Standard 1.

Standard 04: Students will identify a variety of community services
HEALTHY
and environmental problems.
LIFESTYLES
Levell
~30-04
Objective OI :
Discuss various types of pollution and their effect on health.
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LEVEL4
LANGUAGE ARTS
Level 4

Standard O1:

Students will listen at different levels of understanding
and respond with appropriate words or actions.

4040-01
Objective OI :
Follow three- or four-step directions .
Draw conclusions from a speaker's message .
Objective 03:
Objectiw 04 :
Listen ath:ntively to comments of others .
Objective 05 :
Respond to speakers; e.g., ask questions and make contributions .

Students will verbally communicate ideas, information,
opinions, descriptions, and feelings as they participate
in convenations and discuuions.
4040-02
Objective OI :
Answer and ask questions related lo the topic .
Use expressive speech to add meaning and interet;t to personal experiences.
Objective 02 :
Objective 03 :
Continue lo expand spoken vocabularies .
Objective 04 :
Select a subject of interest and speak about it.
Objective 06 :
Contribute ideas in group discussions .
Use appropriate language in formal and informal situations.
Objective 07 :
LANGUAGE ARTS
Level 4

Standard 02:

Standard 06: Students will increase skills using the writing process
to expreH ideas and experiences related to self and
I...evel4
others.
4040-06
Use pre-writing strategies ; e.g.. brainstorming, listing, mapping , etc .
Objective OI :
Write personal compositions ; e.g., friendly letters,joumals , poems, or autobiographies .
Objective 02 :
Compare accurate descriptions of a variety of objects , people , or places ; e.g., talk-write
Objective 03 :
activity with art project, cooperative learning group activities, games, guided imagery,
and records of weather observations .
Write stories ; e.g., cliffhangers , new endings for old fairy tales, cumulative stories.
Objective 04 :
Prepare informative projects using resources from the library media center and other
Objective 05 :
appropriate locations ; e.g., news articles, directions , displays, or television guides.
LANGUAGE ARTS

Standard 01: Students will apply mathematical concepts and skills to
MATHEMATICS
solve problems they encounter in dally living.
l...eve14
~040-01
Develop and apply problem-solving approaches to inve~1igaleand understand
Objective OI :
Objective
Objective
Objective
Objective

02 :
03 :
04:
05 :

matl1ematical content.
Fommlate problems from everyday and mathematical situations.
Develop and apply strategies to solve a wide variety of problems.
Verify and interpret results with respect to the original problem.
Acquire confidence in using mathematics meaningfully .

237
MA THEMATICS
L.eve14
5040--04
Objective
Objective
Objective
Objective

O1:
02:
03 :
04:

Standard 04 :

Students will recognize the interrelatedness of
mathematical concepts within the field of mathematics as
weUas throughout other disciplines, especially as they
aooly to dally llvin2.

Link conceptual and procedural knowledge.
Relate various representations of concepts or procedures to one another .
Employ mathematics in other curricular areas .
Employ mathematics in their daily lives.

MATHEMATICS
Standard 09 : Students will use geometry to explore the relationships
Level 4
of objects in the world in which we Uve.
5040-09
Describe , model , draw , and classify shapes .
Objective Ol :
Investigate and predict the results of combining , subdividing, and changing shapes .
Objective 02 :
Objective 03 :
Objective 04 :
Objective 05 :

Develop spacial sense .
Relate geometric ideas to number and measurement ideas.
Recognize and appreciate geometry in the world .

MA THE MA TICS
Standard 10: Students will undentand that measurement is the
Level4
comparing of objects with nonstandard and standard
5040-10
units sucb as U.S. Common and metric.
Objective O1:
Understand the attributes of length , capacity , weight , area , volume , time, temperature
Objective 02 :
Objective 03 :
Objective 04 :

and angle.
Develop the process of measuring and concepts related to units of mea surement.
Make and use estimates of measurement.
Make and use mea surements in problem and everyday situations.

SCIENCE
L.evel4
3040--01
Objective O1:

Objective 02 :

Objective 03:

Standard 01:

Students ,vill analyze the divenity of plant and animal
life in Utah.

Compare and contra st Utah biomes .
1. Describe Utah's biomes (e.g., desert , forest . aquatic , alpine , etc .); 2. Make
a model of an observed Utah biome .
Relate plants and animals to a given biome .
1. Identify plant and animal adaptation s that are specific lo each biome ;
2. Research examples of plant and animal interactions within a biome .
Describe past Utah biomes .
I . Cite examples of plants or animals that formerly lived (but do not
presently live) in Utah ; 2 . Explain what caused some organisms to become
extinct.
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Standard 02: Students will develop and use a clauiftcation system for
SCIENCE
Utah plants or animals.
Leve14
3040-02
Objective OI :
Develop anduse a classification system for Utah plants or animals .
I. Relate plant or animal structure to function (e.g. , webbed fel!t help in
swinuning) ; 2. Explain how plant and animal adaptations relate to acquisition
of food , water , and shelter ; 3. Suggest reasons for classifying living things ;
4 . Develop and use a pattern for grouping plants or animals.
Use an existing classification scheme .
l . Use a common classification scheme to classify Utah animals ; 2. Use a
common classification scheme to classify Utah plants .

Objective 02:

SCIENCE

Standard 03:

Students will explain the water cycle.

Level 4

3040..03
Objective OI :

Objective 02 :

Explain the processes of melting , precipitation, evaporation , condensation , percolation
and erosion .
I . Collect and record data on various processes listed; 2. Set up or draw
apparatus which will cause water to change form; 3 . Explain in their own words
the processes listed and the relationship between them .
Construct a char1 or drawing of the water cycle.
I . Make a model of the water cycle (e .g., drawing , computer simulation ,
physical model) ; 2 . Explain in their own words what "cycle" in water cycle
mean s; 3. Explain how a change in one part of the cycle would affect other
parts ; 4 . Create a story taking a drop of water through the water cycle .

SCIENCE
Level 4

Standard 04:

Students will examine and categorize a variety of Utah
rocks and minerals.

3040-04
Identify properties of rocks and minerals .
Objective O1:

Objective 02 :

Objective 03 :

1. Distinguish between crystalline and non-crystalline substances ; 2. Use a
hand lens to observe shapes and colors of minerals in rocks ; 3. Identify
variables that are likely to affect crystal structure and growth ; 4 . Design and
conduct experiments which manipulate variables likely to affect the growth of
crystals .
Categorize rocks and minerals according to observed properties.
1. Describe the homogeneous nature of minerals ; 2. Describe the
heterogeneous nature of rocks ; 3. Test rocks for hardness , color , luster , streak ,
and density .
Discuss and draw the rock cycle.
1. Use reference sources to obtain information on the formation of sedimentary,
igneous, and metamorphic rocks ; 2. Draw and label the different types of rocks
in the rock cycle ; 3. Explain how soils are formed as part of the rock cycle ;
4 . Evaluate the interaction of mining and the environment.
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Objective 04:

Objective 05 :

Objc::ctive06 :

Discuss the value of rocks and minerals to Utah's economy .
I . Identify the modem and historical importance of minerals and mining ;
2. Describe careers and hobbies related to minerals and rocks ; 3 . Relate how
technology influences mining techniques ; 4. Evaluate the interaction of mining
and the environment.
Collect and analyze data about Utah fossils and infer how fossils are formed.
I . Record observable features of fossils ; 2 . Make inferences about origin of
fossils ; 3 . Predict where fossils might be found, based on inferences ;
4. Construct a model of a fossil.
Explain bow Utah fossils can be used to draw inferences about the Earth's history .
1. Fommlate hypotheses about the geological history of Earth from study of fossils
and compare them to accepted scientific theories; 2. Describe the geological
history of the Earth as provided by fossil evidence ; 3. Research what scientists
have learned about the history of the earth from fossils .

SCIENCE
Leve14
3040-05
Objective OI :

Objective 02:

Objective 03:

Standard 05:

Students will explore and classify a variety of Utah soils.

(':rather data on the components of soil.
I . Estimate the amount of mineral and organic materials there are in a given
sample; 2 . Demonstrate that soil also contains air and water .
Determine soil type such as sand , clay and silt.
I . Analyze a sample of soil for particle size and type , color , odor , and texture ;
2. Compare compaction and moisture retention of various soils; 3. Determine
soil types in relation to depth (e.g., topsoil , subsoil, and parent material) ;
3. Categorize !k:Veralsoil samples.
Research and communicate the economic value of soil.
1. Research the modem and historical importance of agi-iculture in a local site
and in Utah in general ; 2. Research and report on soil erosion at a local site;
3. Explain how people can have different opinions on soil management.

Standard 06: Students will observe, record, analyze and predict
SCIENCE
Level4
weather.
3040-06
Objective O1:
Identify the elements of weather.
1. Explain the role of water as it relates to weather ; 2. Relate air and air

Objective 02 :

Objective 03 :

movement to weather ; 3. Describe some effects of the sun on weather ;
4 . Describe some effects of geographical factors on weather .
Measure and record elements of weather.
1. Design and construct weather measurement devices; 2. Use instruments to
measure temperature , humidity, air pressure and wind speed and direction ;
3. Record elements of weather over a period of time .
Predict weather based on qualitative and quantitative observations.
1. Collect and record data from weather observations ; 2. Demonstrate the
relationship between weather observations and seasonal weather patterns ;
3. Ev aluate the accuracy of weather forecasts .
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SOCIAL STUDIES
Standard 01: Students wiU utilize a variety ofspeaking, listening,
Level 4
writing, reading, and citizenship character skills in
6040-01
complettn2 social studies activities.
Objective OI :
Use researching , inteiviewing , and charting techniques to demonstrate mastery of concepts
learned .
Fonnulate a plan to solve a problem and determine appropriate actions.

Objective 02 :

SOCIAL STUDIES
Standard 03:
Level4
6040-03
Objective OI :
Describe the land areas of

Objective
Objective
Objective
Objective

Utah (Basin and Range Province , Colorado Plateau , and Rocky
Mountains) and the physical feature s of the desert , mountains , lake s, andriver s; and
compare them to other regions of the world .
Locate on a map of l Jtah its major scenic attractions .
Use parallel and meridians , latitude and longitude to determine direction and location .
Use two different types of maps to identify topography , climate, and land use .
Identify different types of boundary lines such ~s city, county , state , national , and
international.

03 :
04 :
07 :
08 :

VISUAL ARTS

Level4
1040-01

Objective OI :
Objective 02 :
Objective 04:
Objective 07 :

Students will explain hO'ft'the geographical features of
places within Utah, and other areas of the world, vary and
contribute to their distinctiveness.

Standard 01:

Students will develop skills vital to making art by creating
form, by graying color, using strategies for beginning a
drawing, showing detail, and by drawing objects from
varied penpectlves. (Students' products may range from
realistic to abstract anolication1 of the objectives.)

Show depth and place two or more objects in a picture so that the most distant object is
higher .
Observe and draw the detail of real objects ; i.e ., pattern s or wrinkles in cloth, the part s of a
mechanical object , and the veins of a leaf .
Draw objects with a light side and a shadow side.
Use a variety of media and materials in implementing the objectives of Standard I .

HEALTHY
Standard 04: Students will learn ways to improve the quality of the
LIFESTYLES
environment and control diseases.
Level 4
~040-04
Objective OI :
Discuss how diseases and illness can be spread by people , insects , animals , food and water .
Objective 05 :

List some steps a community might take to k~

their environment free from disease .
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LEVELS
LANGUAGE ARTS
Level5
4050-01
Objective
Objective
Objective
Objective
Objective

O1:
02 :
03 :
04 :
05 :

02 :
03 :
04:
05:
06 :
08:

Students wiUdevelop critical listening skills for
understanding verbal messages.

Follow multiple-step directions correctly
Retell sequence of events or major points after a listening experience .
Draw conclusions from a speaker's message .
Discriminate fact from opinion in a spoken presentation .
Listen attentively to comments of others.

LANGUAGE ARTS
Leve15
4050-02
Objective
Objective
Objective
Objective
Objective
Objective

Standard 01:

Students will expand vocabulary and oral language skill
as they participate in discussions and make verbal
presentations.
Ask questions to gain additional information.
Answer questions to gain additional information .
Contribute ideas in group discussions.
Prepare, organize, andpresent an informal speech .
Use descriptive words , phrases, and sentences .
Participate in the evaluation of ideas .

LANGUAGE ARTS
Level 5

Standard 02:

Standard 05:

Students will increase skills using writing process to
expre11 ideas and experiences related to self and othen.

4050-05

Objective O1:
Objective 02:

Objective 03 :
Objective 04 :
Objective 05:

Objective 08 :

Use pre-writing strategies ; e.g., brainstorming , listing, mapping, etc .
Compose descriptive selections ; e .g., state travel brochures , description of natural
phenomena , description of life during any historical period , journal entry from the point of
view of a figure from history, description of an event or a day of their life.
Write personal selections ; e.g.,joumals, biographical events, friendly letters, greeting
cards, thank you notes.
Write stories; e.g., a tall tale about a natural feature in the Western Hemisphere. sequel
to favorite book, story about a historical event.
Prepare informative projects using appropriate reference material from the library media
center and other locations; e.g., newspapers , reports/posters/displays on states or regions,
biographies.
Share and respond to writing of others .

SCIENCE
Level 5
3050-01
Objective 02 :

Standard 01:

Students will compare and contrast changes in physical
features of Earth over time.

Cite and categorize examples of Earth's natural resources.
I . Describe where natural resources are found and how they are accessed and
used; 2. Research, describe and map the natural resources in a given area.
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SCIENCE
Leve15
3050-02
Objective OI :

Objective 02 :

Objective 03:

Objective 04:

Standard 02:

Students wUI evaJuate conservation practices in relation
to natural resources.

Identify available natural resources .
1. Classify resources as renewable and non-renewable ; 2 . Describe the role of
teclmology in developing natural resources; 3. Describe the relationship
between the use of different natural resources and the effect of their use on the
environment.
Analyze conservation practices and pollution problems .
I . Research conservation practices and pollution problems ; 2. Compare and
contrast conservation practices in local communities with practices in other
communities.
Based on gathered information , form an opinion regarding human influences on plant and
animal survival.
I . Evaluate the importance of plant and animal species in relation to human
survival; 2. Survey the environmental changes made by people and describe
how the changes have affected plants and animals ; 3. Evaluate the cause and
effect of changes which have led to the extinction of various plants and animals .
Accept the responsibility lo become aware of ecological and social issues related to natural
resources .
I . Research an issue related to natural resources ; 2. Research career;. that deal
with ecological issues ; 3. Communicate with an agency or person dealing with
ecological issues ; 4 . Justify a position on an issue related to natural resources .

SOCIAL STUDIES
Level 5
6050-03
Objective 03:

Explain the geographical features of places within the
Western Hemisphere vary and contribute to their
distinctiveness.
Identify on maps , the major landforms , elevations , physical regions , major rivers , and

Objective 04 :

mountain chains of the Western Hemisphere .
Use maps to explain the geographic setting of historical and current events .

VISUAL ARTS
Level 5
1050-01
Objective O1:
Objective 03 :
Objective 04 :
Objective 05:
Objective 07:

Standard OJ:

Standard 01:

Students will develop skills vital to making art by creating
textures, defining stn1cture and proportion, and rendering
shadows. (Students' products may range from realisdc to
abstract applications of the objectives,)

Use lines to def me the structure of objects ; i.e ., the thickness of a cup, the planes of the face
or ridges and valleys of a mountain .
Measure and describe the ratio between two given objects or of a part of its whole ; i.e., head
to the body , trunk to the tree , and a person to a house.
Render objects more accurately as a result of thoughtful study and analysis of plants
and animals .
Draw the shadow of an object detached from it when the object is soaring, floating
or flying .
Use a variety of media and materials in implementing the objectives of Standard I.
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HEALTHY
LIFESTYLES
Level 5
5050-04
O~jeclive 02:
Objective 03 :

Standard 04:

Students will continue to leam ways to improve the
environment and control disease.

Explain the importance of wasle disposal , landfills , water treatment, and sewage treatment.
Describe several specific health problems resulting from polluted air, polluted water ,
polluted land, and noise pollution.
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LEVEL6
LANGUAGE ARTS
Level6
4060-01
Objective
Objective
Objective
Objective
Objective

OI :
02:
03:
04 :
05 :

Objective OI :

Standard 02:

Students will develop effective oral communication
strategies for formal and informal situations.

Communicate specific meanings through gestures , facial expressions , and tone of
v01ce.
Contribute ideas in group discussions .
Use visual aids as needed to improve a verbal presentation .

Objective 02:
Objective 03 :

LANGUAGE ARTS
Level6
4060-05
Objective OI :
Objective 02 :

Standard 05:

Students will increase skills U!liog the writing procen to
expreu ideas and experiences related to self and othen.

Use pre-writing strategies ; e.g., brainstorming , listing, mapping, etc .
Compose descriptive selections ; e .g., advertisements , dream room or vehicle , description of
best friend , myth to explain natural phenomenon , observations of an experiment , how-to
presentation .
Prepare research projects using a variety of materials form the library media center and
other locations ; e .g., biographical presentations, undercover spy report, I-Search, favorite
author report/presentation , newsletter of historical period , reports/posters/projects on
countries , vignette of an important person .
Share and respond to writing of others .

Objective 06:

Objective 08 :

SCIENCE
Level 6
3060-07

Objective 02 :

Students will develop critical listening skills for
undentanding verbal messages.

Identify relevant and irrelevant information from a speaker's message .
Identify bias , prejudice , or propaganda in oral presentations .
Record simple notes form an oral presentation.
Listen to others before responding.
Follow multiple-step directions.

LANGUAGE ARTS
Level6
4060-02

Objective OI :

Standard 01:

Standard 07:

Students will describe the growth, function, and
significance of microorganisms in the environment.

Identify helpful and harmful aspects of microorganisms such as viruses, bacteria, fungi,
algae , protozoans.
Describe the interaction of microorganisms within an ecosystem.
I. Plan a balanced aquariwn or terrarium ; 2 . Draw inference!! about the role
of microorganisms in a food wed, in pond water , or some other environment .
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SOCIAL STUDIES
Level6
6060--01
Objective
Objective
Objective
Objective

OI :
02:
03:
04:

Level 6
1060-01

Objective 04 :
Objective 05 :
Objective 06:
Objective 07 :
Objective 08 :
Objective 09 :
Objective JO:
Objective 11:
Objective 12:
Objective 14:

Students will utilize a variety ohpeaking, listening,
writing, reading, and citizenship character skillll In
complettne social studies activities.

Distinguish between personal opinions, values, and factual infom1ation.
Explain why individual decisions may or may not be accepted by others .
List possible outcomes and alternative solutions to a given problem.
Identify and use a variety of resource materials to complete a research project.

VISUAL ARTS

Objective 03 :

Standard 01:

Standard 01:

Students will develop skills vital to making art by using
perspective In drawing, rendering texture and form, and
creating sculpture. (Students' products may range from
realistic to abstract aoollcations of the objectives.)

Paint distant objects bluer or grayer than those in the foreground to create illusions of depth
or distance .
Draw the base of an object higher on the drawing surface when it is farther away than
another. (This is only valid when the objects being drawn are on a flat surface .
Draw objects as they relate to the eye level--ah9ve , below , or on the eye level .
Draw parallel lines converging lo a point at eye level to help create an illusion of
depth .
Draw shadows thal are darker underneath objecls and gradually get lighter as they go away
from them .
Render overlapping shadows as a single dark shape and point out where shadows describe
the form or plane on which they fall.
Paint shadows as darker , grayer, and Jess intense versions of whatever color they rest
upon .
Draw a picture containing at least five changes in value ranging from darkest to lightest.
Draw a picture using highlight , halftone , and shadow side with a shadow edge or core line.
Draw forms with a cast shadow and areas of reflected light .
Create the illusion of some common textures by using a range of values and contrast.
Use a variety of media and materials in implementing the objectives in Standard I.
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APPENDIX F. POTENTIAL PROGRAM ELEMENTS
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Utah Plant Communities
A committee may decide to create a Utah plant community that existed on a school
site prior to settlement. Students and teachers could benefit from visiting a natural area
that is similar to the plant community that they would like to create . For example, if a
committee decides to develop a sagebrush plant community it would be helpful to take a
field trip to an area that represents the composition and arrangement of the desired plant
community .
A ten foot grid has been recommended for designing and laying out an outdoor
classroom, this grid could also be used to investigate the composition and arrangement of
plants within a given plant community . After students locate and identify the plants within
a given community, they will be able to use this information to determine the location and
composition of plants in an area of the school site to be enhanced .
The committee should carefully select plant communities to use as a reference .
Close attention should be given to any disturbances that have been impacted an area . For
example, the composition and arrangement of a sagebrush plant community on a National
Forest could be altered by grazing practices in the area. It could be difficult to locate a
plant community that has not been altered by fire, grazing or other land management
practices .
The committee should also be careful to select plants and plant communities that
are appropriate for a given area . Many efforts to create outdoor classrooms attempt to
represent a number of different plant communities . For example, a committee may
attempt to include sagebrush, gambel oak-bigtooth maple, pinyon juniper, grassland,
wetland, and riparian plant communities on the same site. This is a nice idea, but school
sites cannot support all of these communities without excessive maintenance costs .
Committees should determine which plant communities are appropriate for their school
site based on climate, soils and elevation . An enhanced area will be more easily
established and maintained if the committee selects a plant community or communities that
are suitable for their school site .

Animal Tracking Plot
An animal tracking plot consists of an area created to observe wildlife tracks on a
school site. Even in highly urban or suburban areas an animal tracking plot could be used
to identify wildlife on a school site. Students could benefit from analyzing the diversity of
wildlife in Utah and on their school site. Most recommendations for creating an animal
tracking plot indicate that a 3' x 3' area or a 3' diameter area is all that is needed to create
this feature (Schaefer et.al. 1991; Carmen 1992 ). Students should place some form of
bait such as fish emulsion on a cottonball in the center of the tracking plot. The
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committee must be careful to select an area of the school site containing quality wildlife
habitat including food , water , shelter and space .

3·

Wildlife Habitat
Wildlife habitat consists of food , water , shelter and space . Students benefit from
developing an understanding of the needs of wildlife. Each of these components of
wildlife habitat could be incorporated into an enhanced area of a school site. Food for
wildlife could include berry producing shrubs, bird feeders etc . Water could include an
irrigation ditch, stream or retention basin. Shelter and space can be established by planting
a diversity of native plant materials in the enhanced area . This diversity includes both the
type and size of plant materials .

Observation Area
Observation areas are places from which to observe wildlife on a school site.
These areas should be built near water , in highly vegetated areas or adjacent to other
wildlife habitat. An observation area could include a place for viewing, an observation
blind or even the school building . Observing wildlife through a classroom window is a
useful observation area .
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Bird Houses and Feeders
Bird houses replace the function of dead tree cavities in areas without dead trees .
Feeding birds is a popular recreational activity for people . Birds that eat seeds during
certain seasons and small mammals will be attracted to feeders . Maintaining seed feeders
can be time consuming and costly . It may be helpful to place bird feeders in areas that can
be observed from the classroom . This may or may not be in an enhanced area of the
school site.
The following considerations are helpful for all types of bird houses (Schaefer et.al .
1991).

•
•
•

•
•
•
•
•

•
•

Cleaning- Include a hinged door or other means for easily checking and
cleaning out the houses . birds will do their own cleaning as they do in
natural cavities, but your help will increase use .
Drainage- The bottom should contain three or four 1/4 inch holes to allow
drainage of rainwater that may enter .
Attachment- Houses built for wrens can be suspended under an eave or
tree limb. All other houses should be firmlyattached to a post, tree or
building.
Perches- Natural cavities do not have perches, so do not attach perches on
any built houses . A nail or knife can be used to scratch the outside surface
below the entrance if smooth boards are used. Cavity-nesters are use to
perching on vertical roughened surfaces such as bark .
Roof- The front edge of the roof should overhang about one or two inches
to help protect the entrance from wind-driven rain.
Ventilation- Ventilation holes or slits should be located at the top of both
sides just beneath the roof.
Nails- Use galvanized nails.
Floor- The floor should be situated between 1/4 of an inch above the
bottom edges of the front, back and sides . This will prevent rain from
seeping into the bottom of the nest.
Wood- One by four, six, or twelve inch, untreated boards are the best
materials to use.
Paint- Newly painted or oiled houses are less attractive to birds until they
are weathered .
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Butterfly Garden
The following section on butterflies, moths and bees has been adapted from
Nordsrom, 1991. A world of beauty and amazement will unfold for students when they
plant their outdoor classroom to attract butterflies. Besides being delightful to watch,
butterflies pollinate plants and their presence indicates a non-toxic, healthy environment.
To provide habitat for butterflies, it helps to be familiar with both the food plant
requirements of larvae (caterpillars) and the nectar preferences of the adult butterflies . It
is on the larval or food plants that eggs hatch, caterpillars feed, and most often, that
chrysalises are produced. The adult butterfly that emerges from chrysalis needs nectar;
often that requirement is specific to the nectar of only one or two flower species .
Butterflies are most often found in sunny, meadow-like areas that are sheltered
from the wind . Nectar sources should be planned to maintain a continuous supply through
the growing season by selecting early blooming plants (lilac), summer bloomers
(coneflower, yarrow, butterfly bush), and those that carry flowers into late fall (zinia,
aster, goldenrod) . Many of the native flowers listed in Appendix A will attract butterflies.
The plants below are also attractive to butterflies.

Trees
New Mexico locust, black locust, alder

Shrubs
indigo bush, butterfly bush, honeysuckle, mock orange, lilac, privet, viburnum

Flowers
phlox, zinnia, aster, marigold, sweet william, coneflower, black-eyed Susan,
larkspur, dandelion, thistle, morning glory, coreopsis, daisy, milkweed, purple
ageratum, goldenrod .

Herbs
mint, lavender, dill, lemon balm, anise, hyssop, parsley , thyme, sage, catnip.

Compost Pile
A compost pile could include leaves, grass clippings, kitchen scraps and other
organic debris . This material can be composted and turned into nutrient rich soil in a short
period of time.
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Erosion Demonstration Area
Our country is loosing its topsoil at an alarming rate because of erosion from wind
and water. On the school site an area on an existing slope could be enhanced to study
erosion. Different surface materials including grass, rip-rap, and bare soil could be used to
study erosion. Students can observe the effects of erosion on bare soil while seeing how
effective control measures are on halting or mitigating erosion.

Log Station
A log could be placed in the outdoor classroom for wildlife habitat and for
educational purposes. This feature could be used as a bench. A rotting log will attract
different invertebrates than may otherwise be present in the outdoor classroom .

Interpretive Signage
Interpretive signage could take many different forms, from numbered stations to
illustrations or descriptions of an activity or feature . Interpretive signage should be built
of materials that will not detract from the aesthetics of the outdoor classroom. Remember
to acknowledge individuals or businesses that have helped support the development of
your outdoor classroom .

Sun Dial
Sundials can be purchased or constructed . A wide variety of plans for
constructing sundials are found in reference books. Some are quite simple, others very
elaborate . Since a sundial on a support is subject to vandalism a sundial placed on the
ground is presented here.
A circular base is constructed by pouring concrete into a circular form 30 inches in
diameter, 6 inches high and set 3 inches into the ground . A metal rod or pipe (gnomon),
approximately 1/2 to 3/4 inch in diameter and about 24 inches in length, is placed into the
concrete before it sets up so that its upper end points directly north and its lower end
forms a 45 degree angle with the base . It will need to be propped up until the concrete
has set. Any sharp edges at the exposed end of the gnomon must be removed. Once
concrete has set, a line can be painted along the shadow produced each hour on the hour.
The hour numbers are identified near the far edge of the concrete base. To avoid injury to
students, this sundial should be placed away from play areas and heavy foot traffic.
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Trails
Without easy access through the outdoor classroom, use by teachers and students
will likely be limited (Behrens 1993). Therefore, A trail or series of trails may be
appropriate . The location of these trails will be determined by the topography, physical
barriers, activities, and features, and accessibility. Trails designed as loops that end where
they begin are almost always preferable to straight or dead-end trails .

LNEM

TRAL
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Trails should be protected from erosion preferably with some natural material such
as wood chips. They should also follow contours whenever possible. Discovery,
investigation, or observation points along the way can be provided by widening the trail
slightly. Trails should connect at an appropriate junction with the existing school
walkways .
The following is a simple method for installing trails.
1.
Excavate the trail 2-3" deep with a width of 5'.
2.
Lay a weed barrier over the excavated area.
3.
Place mulch over the weed barrier.

.3'MULCH~
Wf[D BARRI:)/
fXIST/NC. C..::OUND

5
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Trail markers could be place to help students and others locate activities or
features of special interest along the trail. The markers also identify stations where
students can carry out special activities . Do to maintenance problems and the potential for
vandalism, a simple marker design is best. The trail markers may be treated posts, five
feet long, their tops cut at a 45 degree angle. A number or letter is routed into each
angled surface. Each marker should be set at least three feet into the ground, preferable in
concrete for greater security. A trail guide could be created to provide additional
information about the activities or features at each trail marker .
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Weather Station
A thermometer, barometer, velometer, hygrometer and rain gauge are all that are
really necessary . Students will be able to keep records of temperature, rainfall, barometric
pressure, wind speed and direction with these instruments to monitor weather . Weather
instruments are available through school science supply catalogs (Refer to Appendix B)
Students might want to establish more sophisticated stations, however, and information
can be obtained by writing to the National Weather Service, U.S. Department of
Commerce, Washington, D.C. 20402 . Students and teachers should be careful to avoid
problems with vandalism often associated with this feature .

Outdoor Seating Area
A seating area may range from a large amphitheater or shelter to a simple circle
made up of log benches to a single bench . A log bench is simple to install, is least likely to
be vandalized, and blends in well with the surroundings. The log, debarked and treated
with a preservative, should have a diameter of at least 16 inches. Four stakes will hold the
log in place .
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Brush Pile
A brush pile provides cover for rabbits and other wildlife species. Brush piles can
be built near food plots and in bordering woodlands. Fallen or pruned limbs can be useful
materials for building a brush pile. Place the thick ends of the branches facing outward .
Brush piles should be at least 1O' in diameter and 5' high to be effective.

Pond

A pond is ideal for water analysis studies, microscopic investigations, and
observations of physical and biological changes through the year . If deep enough to
support fish throughout the year it may pose a safety hazard which may require fencing.
To construct a pond students could :
1.
Make a shallow excavation .
2.
Cover the excavation with an impermeable material such as clay or plastic .
3.
Resurface with rock, river gravel or sand .
For more detailed information on this subject please refer to materials on water
gardening.
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